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ABSTRACT 


A detailed description of the test fixture design and the backup 
analysis of the fixture assembly and its components are presented in 
this report. The test fixture will be required for the separate testing 
of two boron-aluminum and two beryllium compression panels. 

This report is presented in conjunction with a complete set of 
design drawings on the test fixture system, DRW 90M05028. 
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SECTION I. INTRODUCTION 


The development of two boron- aluminum and two beryllium 
experimental compression test panels (Figures 1 through 14) by 
Marshall Space Flight Center (MSFC) has necessitated the design of 
a suitable test fixture system. All four panels are to be tested in 
compression and subjected to a 600 °F temperature environment 
during load application. A concentrated load is to be applied to two 
of the specimens and a uniform load applied to the remaining two. 

The overall dimensions of the four specimens are: 

• MDAC Boron- Aluminum Point Loaded: 48 by 72 in. 

• Lockheed Beryllium Point Loaded: 48 by 75. 5 in. 

• Lockheed Beryllium Uniform Loaded: 86 by 29 in. 

• Convair Boron- Aluminum Uniform Loaded: 80 by 29 in. 

The decision was made by NASA to design a single test fixture 
system to accommodate all four panels since enough similarity exists 
in their overall dimensions and test requirements. Each specimen is 
to be tested separately and certain minor adjustments and modifications 
to the test fixture design or setup must be made for the testing of each 
respective panel. For this reason, it is recommended that the 
McDonnell Douglas Astronautics Company (MDAC) panel be tested 
first since some gusset plates must be field-welded to the enclosure 
frame for the test setup on the uniform loaded beryllium panel. These 
gussets may interfere with the side constraint devices on the MDAC 
panel test setup. 

The two basic parts of the test fixture system are the loading 
column and the heat enclosure. The loading column consists of one 
hydraulic cylinder, one load cell, two partially tubular connecting rods, 
and two monoball lug and pin connectors at each end. The top lug and 
pin connector attaches to the crosshead of the 2, 000, 000-lb Gilmore 
testing machine (Building 4619) which will function as an attach and 
reaction point for the loading column. The loading column structure 
was designed to withstand the 35 0, 000-lb test load with a required 
factor of safety. The lower part of the column which is located within 
the heat enclosure is exposed to the 600 °F thermal environment during 
testing. This exposed area is wrapped with insulation and a simple 
cooling system was designed to prevent overheating of the load cell 
and the hydraulic cylinder. 



The required thermal condition is accomplished by enclosing 
the specimen within an insulated rectangular structure, then forcing 
hot air from an independent heat source through a duct system connected 
to the heat enclosure. The framework of the heat enclosure must also 
provide lateral and base support for the compression panels. The 
structure around the passage hole in the ceiling provides lateral support 
to the loading column. The enclosure which is 4. 17 ft wide by 6. 03 ft 
long by 11. 68 ft high is a steel-framed rectangular box covered with 
sheet metal and externally insulated over the walls and ceiling with 
two layers of 2-in. thick mineral wool boards. The entire enclosure 
rests on the steel floor of the Gilmore machine; however, a 1-in. thick 
insulation pad (Marinite-36) is sandwiched between the bottom of the 
enclosure and the steel floor. In order to have free access to the 
panels for instrumentation and inspection, and also to allow for easy 
loading and removal of the specimens, the top and two broad side panels 
of the enclosure are removable. 
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SECTION II. DESCRIPTION 


The development of a workable test fixture system for the 
testing of the four panel specimens required a total system design 
which included some existing hardware and some newly designed 
components. One of the existing items which is part of the overall 
fixture system is the 2, 000, 000-lb Gilmore testing machine (Figures 5 
and 6). This large testing machine which is located in Building 4619 
simply provides a convenient location for the test fixture. The Gilmore 
machine will not be used to apply the compression load to the specimen; 
a separately designed loading column will be suspended from the cross- 
head of the test machine. This loading column will produce the required 
compression loads; whereas, the crosshead functions as a convenient 
reaction point for the loading column's force. Also, the crosshead 
can be adjusted to various elevations (up to 22 ft from floor); thus, it 
provides a means of raising and lowering the loading column as required 
for the various tests. The heat enclosure will be bolted to the steel 
floor of the Gilmore machine in four locations; two of these locations 
will be at existing threaded holes and the other two locations will 
require tap drilling into the steel floor. 

The next item, the heat source (Figures 7 and 8) was procured 
by NASA for this specific test. The only required work associated with 
the heat source involved the design of the interface connection between 
the duct system and the heater's supply and return ports. 

The remaining three assembly items that complete the test 
fixture system and were designed under this contract are: 

• Heat enclosure 

• Loading column 

• Duct system. 

The insulated enclosure and its framework must perform as a heat 
retainer, and provide lateral and base support for the four specimens. 
The loading column's function is to apply the concentrated and/or 
uniform compression loads to the compression panels. The duct 
system (Figures 7 and 8) consists of two insulated air ducts, supply 
and return, which interface between the heat source and the heat 
enclosure. A more detailed description of the above design items 
will follow. 
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A. Heat Enclosure 


The heat enclosure {Figures 9 and 10) is a steel framed rec- 
tangular box covered with 1/8-in. -thick sheet metal and externally 
insulated over the walls and ceiling with two sheets of 2- in. -thick 
mineral wool boards. All of the frame members are A-36 steel, wide 
flange beams; most of which are W 6 by 15. 5. The two sheets of 
mineral wool board are overlapped at the seams to lessen heat loss 
through the seams. The wool boards are fastened to the metal panels 
with weld pins which are available from the insulation vendor. The 
weld pin attachment technique involves welding a 12-gage nail pin to 
the sheet metal at 18-in. intervals; then placing the insulation against 
the sheet metal whereby the pin completely penetrates the thickness of 
the insulation. At this point, self locking rectangular washers are 
placed over all of the protruding pins. Insulation is also required 
between the base of the heat enclosure and the steel floor of the 
Gilmore machine. In this design, a 1-in. thick heavy duty insulation 
board, Marinite-36, is sandwiched between the steel floor and the 
enclosure. 

The top, front, and rear panels are removable to allow easy 
loading and removal of the specimens. Handles are attached to these 
panels to permit ease of handling during removal and replacement. 

The front and rear removable panels have angle stiffeners near their 
borders to maintain rigidity of the sheet metal during the removal 
process. The top panel is made up of two panel segments to allow 
the loading head to be lifted out of the enclosure. The top front wide 
flange beam (Figure 10) is also removable to allow possible loading of 
the panel specimens with a small crane. 

The top panel provides lateral support for the loading column 
at the passage hole. Two semicircular rings are permanently attached 
to the skin of the top panel; one per panel segment. These half rings 
form a complete circle at the passage hole when the top panel is 
assembled. A floating collar which is placed around the rod of the 
loading column is bolted to the permanent ring after the column head 
is placed and set over the specimen. 

The base support beam which is required to react the compres- 
sion loads applied to the panels consists of a large wide flange beam 
(W12by 85) stiffened with gusset plates. After the gusset plates are 
installed, the top- and bottom surfaces are machined for close tolerance 
(horizontal surface) and parallelism. This will encourage a uniform 
distribution of the compression load at the base of the specimen. 
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The supply and return interface connections for the ducts are 
located on the opposite narrow panels of the enclosure. A heat deflector 
is located on the inside of the enclosure at the supply duct interface 
connection. The deflector was installed to prevent hot spots from 
occurring on the panel specimen. 

Another function of the enclosure is to provide lateral support 
to all four panels during their subsequent testing. Lateral support 
devices required for the McDonnell Douglas boron- aluminum point 
loaded panel are located on both sides and center of the panel at the 
four ring frame locations (12 points). The devices which interface 
between the specimen and the enclosure frame members consist of a 
wheel and track type system. This system restrains lateral movement 
but allows thermal growth in the vertical and side directions. 

The Lockheed beryllium point loaded panel is supported along 
its sides at four points per side. The edges (sides) of the panel are 
clamped continuously with an angle and narrow plate arrangement. 

Four stiffened clip angles per side are used to interface between the 
specimen’s sides and the side members of the enclosure. These clip 
angles will be installed in the field and used for this test only. The 
Lockheed beryllium uniform loaded panel is clamped and supported in 
a similar manner with four support points per side. However, since 
this panel is not as wide as the point loaded panel (48 versus 29 in. ) 
the distance between the panel edge and the enclosure frame is 
considerably more. Thus, for this panel a horizontal "A-frame 
type structure is used to interface between the specimen and the 
enclosure member. Again these side attachment members will be 
used for this test only. 

The Convair boron-aluminum uniformly loaded panel is also 
laterally constrained at the edges but only at two points; one on each 
side of the ring frame. Again, a cantilevered "A-frame" interfaces 
between the specimen and enclosure. A lug type fitting was installed 
by the contractor (Convair) to provide a convenient attach point for the 
lateral constraint member. The pin connection will permit thermal 
growth in the vertical direction but will restrain lateral deflection. A 
simple support device was designed to be placed at the top and bottom 
of this specimen to simulate the required simple support condition. 

The device consists of a convex (cross-section) member placed within 
a concave (cross-section) member with a larger radius. Hocking 
motion can occur but lateral motion is restrained. 
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B. Loading Column 


The loading column (Figure 11) consists of one load cell, one 
hydraulic cylinder, two partially tubular rods, lug and clevis connectors, 
a loading head, a coupling adapter and an adapter plate. The entire 
assembly is suspended from the crosshead of the Gilmore machine. 

Each item will be discussed starting with the attachment at the cross- 
head and working down. 

The first component is an existing adapter plate which is bolted 
to the crosshead at existing bolt locations. Connected to the adapter 
plate is a lug (AISI 4130 steel) with monoball (swivel joint) which in 
turn connects to the clevis of the hydraulic cylinder. The connecting 
pin (AISI 4340 steel) between the lug and clevis is a 4-in. -diam pin 
with a 1-in. -diam hole through the core to permit heat treat to an 
ultimate tensile strength of 180 ksi. The heat treat was required for 
high stresses produced by pin bending. A spacer was required between 
the lug and the clevis because a standard monoball could not match both 
the existing pin hole diameter and the spacing of the ears on the perma- 
nent clevis of the hydraulic cylinder. 

The hydraulic cylinder called for in the design is an existing 
NASA test equipment item: Hydro- Line N2C, 12-in, bore by 15 -in. 
stroke. The rod of the cylinder attaches to a coupling adapter (AISI 
4130 steel) which in turn connects to a 6-in. -diam rod. The rod (AISI 
4130 steel) is a partially tubular member with two 5 /8-in. -diam holes 
(orifice) which lead to a 1 3/4-in. -diam hole through the core of the rod. 
The rod necks down to a 4 -in. -diam at the lower threaded end to mate 
with the load cell. 

The load cell is an existing custom built cell with a 4-in. - internal 
diameter. Below the load cell is attached another 6-in, -diam rod. The 
center hole (core) and orifice on this rod are the same as those on the 
upper rod. However, this rod is made from AISI 4140 steel, cold drawn 
and has a close tolerance finish. This finish is required because of close 
tolerance requirements at the passage hole through the enclosure. AISI 
4140 steel was selected because AISI 4130 steel was not available at the 
6-in. -diam and the close tolerance finish. Connected to this rod is a 
lug with monoball (AISI 413 0 steel) which is pinned to the lower clevis 
(AISI 4130 steel). The pin is identical to the pin used in the top lug; 
that is, AISI 4340 steel pin with a 4-in. -external diameter and 1-in. - 
internal diameter. 
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The lower clevis device {AISI 4130 steel) performs as a loading 
head for the beryllium point loaded panel, attaches to the loading plate 
for the boron-aluminum point loaded panel and to the stiffened loading 
beam which is required for the two uniformly loaded panels. This 
completes the listing of components in the loading column assembly. 

The load cell and the hydraulic cylinder have limitations on the 
amount of heat they are allowed to absorb: a limiting temperature of 

175 a F was placed on the load cell and a 150 °F limit on the hydraulic 
cylinder. Two steps were taken to prevent an excessive heat buildup 
in these components: a simple cooling system was designed and the 

portion of the column which is located in the enclosure was insulated. 

The lower portion of the column is externally wrapped, 
insulated, with 4 layers of 3 /4-in. -kaowool blanket to reduce the 
amount of surface area exposed to the high temperature environment. 
The cooling system consists of having tap water flow through the 
partially tubular rods and the tubular load cell. Tap water initiates 
flow at the two upper orifice holes, through the tubular rod, then 
through the tubular load cell, through the lower tubular rod, and dis- 
charges at the two lower orifice holes. The water is carried to and 
from the cooling system with a 5 /8-in. -diam hose. This simple cooling 
system prevents excessive temperature buildup in the load cell and 
hydraulic cylinder. 


C. Duct System 

The duct system (Figures 7 and 8) consists of a supply and a 
return air duct which interface between the heat enclosure and the heat 
source. The supply duct is a rectangular sheet metal tube (10 1/8 by 
9 1/2 in. ) insulated with two layers of 2-in. -sheets of mineral wool 
board. Expansion joints are located at appropriate points to allow 
thermal expansion. The duct is supported by roller braces from the 
floor. 


The return duct is a 8 5/8-in. -diam tubular sheet metal duct 
insulated with four layers of 3/4-in. -thick-kaowool blanket (p = 8 lb/ft 3 ). 
The return ducts interface location on the enclosure is at a higher 
elevation than the supply line interface to encourage a uniform distri- 
bution of hot air flow. Expansion joints are included and the duct work 
is supported by roller brackets. A large portion of the return air duct 
is removable to allow easy access to the rear of the enclosure. 
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SECTION III. ANALYSIS SUMMARY 


The two assemblies of the test fixture system which required 
some detail structural and thermal analyses are the heat enclosure 
and the loading column. A complete set of the calculations prepared 
in the structural analysis are presented in Appendix A. And likewise, 
the results of the thermal analysis on the loading column are included 
in Appendix A. 

The thermal analysis performed on the heat enclosure to deter- 
mine the required external insulation was conducted by NASA in a pre- 
liminary design study. The adequacy of the insulation used on the 
enclosure for the 600 °F temperature range was confirmed by Mr. Jerry 
Fowler of Ennis Insulation Company, Decatur, Alabama. 

A complete structural analysis of the loading column and the heat 
enclosure was conducted in support of the design effort. A thermal study 
on the loading column was required to determine the heat buildup in the 
hydraulic cylinder and the load cell. 

A. Structural Analysis 

The structural analysis of the heat enclosure can be broken 
down into two basic categories: computer model analysis of the 
enclosure framework, and hand calculations for the various other 
components. The model analysis made use of the 1130 STRESS 
program. The model consisted of all wide flange members which 
comprise the enclosure framework. The most stringent lateral loads 
anticipated by the respective specimen contractors was applied to the 
structural model. In this case, the MDAC lateral loads and deflection 
limitations set the criteria for the enclosure design. The enclosure 
framework turned out to be a stiffness design; that is, the limitation on 
deflection determined the member sizes. In general, the member stress 
levels recorded on the computer printout were very low. The computer 
input and output are part of the analysis presented in Appendix A. The 
remainder of the analysis on the enclosure consisted of hand calculations 
on the various side and center constraint devices, lower support beam 
and other miscellaneous components. 

The structural analysis on the loading column involved deter- 
mining the strength capabilities of its components and their connections. 
Several threaded connections were analyzed and the two lug and pin 
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connectors (top and bottom) required a detail analysis to determine the 
pin bending stress. A high strength heat treated (Ft u = 180 ksi ) P in 
was required at both locations. The partially tubular rods were 
checked for stress concentration around the 5/8-in. -diam orifice 
holes which are required in the cooling system design. The overall 
loading column was checked for its buckling capability as a compression 
member. Since the column assembly consists of components with vary- 
ing cross-sections, a variable cross-section column analysis was 
required. However, in the available analytical approach only two 
variations in the cross-section are allowed. In this analysis, the two 
minimum cross-sections were used--a conservative approach. The 
resulting factor of safety was slightly less than the required 2. 5; 
however, the fact that the column provided some lateral support at the 
passage hole was not considered in the analysis. 

A summary of the safety factor and allowable stress criteria 
follows: 

1. Allowable stresses for A-36 steel are to be taken directly 
from the Steel Construction Manual with no safety factor imposed. 

2. For other mater ials such as AISI 4130 and 4340 steel, a 
factor of 2. 0 will be imposed on yield strength (F t y) and 2, 5 on ultimate 
strength (F tll ). 


B. Thermal Analysis 

A thermal analysis of the loading column was necessary to deter 
mine if the cooling system design would adequately cool the load cell and 
the hydraulic cylinder. A thermal computer model of the column was 
developed in order to accurately determine the heat absorption in the 
two critical components. The results of the thermal analysis are 
presented in Appendix A. The assumption in the analysis is that it 
will require 6 hr to bring the specimen up to 600 °F and that the 
duration of the test will not exceed 6 hr, a total of 1 2 hr. The 
computer analysis was made with and without the tap water flowing 
through the tubular sections. The results from these two inputs 
indicate that the cooling system was required; and that the water flow 
keeps the region below the load cell at a temperature of 88 °F. 
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FIGURE 7. HEAT ENCLOSURE AND HEAT SOURCE POSITIONED 
WITHIN GILMORE MACHINE 
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FIGURE 8. HEAT ENCLOSURE AND HEAT SOURCE SHOWING RETURN AIR DUCT 



FIGURE 9. FRONT VIEW OF INSULATED HEAT ENCLOSURE 
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FIGURE 10. TOP AND SIDE VIEW OF HEAT ENCLOSURE 
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FIGURE 11. LOADING COLUMN ASSEMBLY 




APPENDIX A 


structural and thermal analysis 

OF TEST FIXTURE 



TABLE OF CONTENTS 

Section Title Page 

Al. 0 Heat Enclosure, Strength Analysis 1-0 

A2. 0 Heat Enclosure, Computer Analysis 2. 0 

A3. 0 Loading Column, Strength Analysis 3. 0 

A4, 0 Loading Column, Thermal Analysis 4. 0 



Prepared By . .Date 

Checked By Date 

Revised By Date 


WTELEDYNE 

BROWN ENGINEERING 


Page 

Job No. - 
T. D. No. 


Test Fixture 


MATERIAL PROPERTIES 
A-36 Structural Steel 

Allowable Stresses Ref. AISC Manual of Steel 

Construction pg. 5-64 

Tension: = 22.0 ksi 

Compression: F c - 22.0 ksi or stability allowable 

Bending: F fe = 24.0 ksi or stability allowable 

Bearing: F_ = 33,0 ksi 
r 

Shear: F v « 14.5 ksi 

Modulus of Elascity Ref. AISC Manual of Steel 

Construction pg. 6-10 

Room Temperature: E - 29,000 ksi 

T = 600° F : E = 26,446 ksi 



Prepared By Date 

Checked By~. — Date 

Revised By — Date 


WTELEDYNE 

BROWN ENGINEERING 


Page 

Job No. - 
T. D. No. 


Test Fixture 


MATERIAL PROPERTIES (Con't) 

Ref. MIL-HDBK-5B 

Table 2.3.1.0(a) pg. 2-11 


Mechanical 

AISI 

4130 

AISI 
Heat Treated 

4340 

to Obtain F tu ) 

Properties 

RT 

600° F 

RT 

600° F 

F tu . ksi 

90 

80.46 

180 

160.92 

F ty s ksi 

70 

55.44 

163 

129.09 

F cy , ksi 

70 

55.44 

173 

137.5 

F su» ksi 

54 

49.68 

108 

99.36 

F bru» ksi 
(e/D-1.5) 



250 

230.00 

(e/D=2.0) 

190 

174.80 

326 

299.92 

F bry’ ksi 



230 

211.60 

(e/D=2 .0) 

120 

110.40 

256 

235.52 

E, 10 6 psi 

29.0 

26.33 

29.0 

26.33 

6 

E, 10 psi 

29.0 

26.33 

29.0 

26.33 

G, 10 6 psi 

11.0 

- 

11.0 

- 











Al. 0 


HEAT ENCLOSURE STRENGTH ANALYSIS 



Prepared By ... ;-,r. ~. v r 

Checked By BjLJl 

Revised By 


n — 

n /V//r/v 7 WTEL£DVNE 
Date , //As p3 BROWN ENGINEERING 


/o;'-7 


Page — 

Job No. — - 

T. D. No 


,Vk/»7 iTzJOCJCO/Ce- 

Z7£f'C£(C7/iW 7MP/0/70 pz/p£/e 0>/pp7£ OP 7 

/~4/W 


/f/mty/v ffysp/s.'/ /?rs% ; /-/-' -&0X ^ " 

: TT^JVr 

^ (7) CO 

<5" = ^ / 

6<%> (zco ) 






Prepared By 
Checked By 
Revised By. 



AjLJz. 



— frs. — — — 

Date_Z: — / " -WTRFDYNE 

Date /z/P i/ 23 BROWN ENGINEERING 

Date- — — 




Page 



Job No. - 
T. D. No. 


/^/)£/J//r£ (2hv / 7'J 

p _ %'S~£> xz,£ _ /.4'<* 

"p ~ 





4^ - // 


/ 


0/ / ? 9 


/ Or 




WTELEDYNE 

BROWN ENGINEERING 




//s*?T £k/C6t>SO£<= 

&?S£ Sis/yvjeT ££Art 

Sf&tr X 

/Z lAf 8^ 




6 . 7 % 







* A -t 


Prepared By r: > lliJL 

Checked By — LLk 

Revised By 


_ Date 

_ Date h/ J & n* 
_ Date 


WTELEDYNE 

BROWN ENGINEERING 


Page — 
Job No. 
T. D. No. 


Ts$r 


/)/?£$ Sj'-fj 

= S’d X <*■ ZZ6' - 29 - 76" 

/{- ~ 12 fe.BcS* as) = 39'SS 

/} = Sf,Stf /» z 



35& _ - $'8/9 Zst 
£< 7 .S 0 




#/* /%?/<? 



Prepared By . . , . 

Checked By A4S _ 

Revised By 


Date a/7 {// /> 
Date * 




f f St// /< 

AtSSn z WTELEDYNE 
?fz£ J- L s brown ENGINEERING 
Date 

72^7* /yxrM&i 7 


Page 

Job No 

T. D. No. 


/ ? / p££S'0££ 4</ 33/// />/?//£ A- 


pekJ 

fk't/J 


C*J 


V 


jpygsZtfJ't f/Z’ZSC/rC 7>y /Z-7, 

j' - i/ S\ * f 


.C'L-L 


Zr/‘ 

f-f 1 

jQ = 0.03t/(/Z.7) 
r ^ 


/7Zg 





0 

W 


// 




/zfgx dfre 7c fcfccccf 

&/; Ac 


tc — <z>7tr &/> 


rA^C/Z/.^A^) 


3/ 


V? Z&2 


/14/m A r 7/c7//<ecs 

t£ z - a, 7 £ fa? *?) 

7 = 7 , [?Z //&/ (it 

/bt ‘7 

rt - 


Mq/zm! , /7'36 



AAA 


Prepared By 
Checked By 
Revised By _ 


ALA 


Date ■ 

Pat q/?/P.\23 

Date— 


WTELEDYNE 

BROWN ENGINEERING 





££/// ffy/S&C 0bA/ / 7j 

/Ar/AA &£/// -yZz?//*?/ A//// . 

^ A,y^£) 

C6f*£) (A-V " — 

<r ■= __JAAAA~AAA 

/J/A&s/AA /A- 3 b / , 

M6> 3 , a A 


Page 
Job No. 
T. D. No. 


^ - A /A 

6 £>,£>/ 56 



I - ) ■ ’ -T 



Prepared By PQ M 

Checked By 

Revised By 


Date 

Date 

Date 


WTELEDYNE 

BROWN ENGINEERING 


Page /j !u.L 

Job No 

T. D. No 


TEST FIXTURE. 


MO AC CEA/TEf? ATTACHMEMT 
TOP FRAME (I ) 


Dt?w, 2 8 
5HEET -3 


LOAD * 5394 .0 )Ls. 





Prepared By ^ Date 

Checked By Date 

Revised By Date 


WTELEDYNE 

BROWN ENGINEERING 


AT 


Page 
Job No. _ 
T. D. No. 


3 


TEST FUTURE 


MD^ CENTER ATTACH 
TO? FEAV\& (I ) 

BK’ACKE t © , h/heel © 


sneer 


PIN © i PLATE © 


zs 

3 


THESE /Te/as /HA VE S£F// CHOKED. FOK 
Thl£ O^SJO/J LO/9P #F S3F>4,0 Us, fCCv-l 
7/-/H /?f//?LYS/S THE /y/O/JC CEA/TF^ 

/n'T#aif»£*sT , ceMtcz FfA/nes ( /2C / S) J 
/??G£S X?, 7/ ro/? 77// J AM/91 £5 /S ■ 



Prepared By 
Checked By 
Revised By _ 


BM 

A c v 


Date ih-tilZ 
Date— 


WTELEDYNE _ . ^ 
BROWN ENGINEERING 


Page — dJj-L- 

job No. — 

T. D. No 


TE-bT F/XTDFt 


IvIDAC CEA/TES attach V\£MT 
TOP FE ?AW\f (0 


LOADS 


p)?h/. 2 8 

shh-t 3 



LOAD i N 8 

/| = /AM (2697)/ I- = 3- SI 0.0 /bs. T£VJ/<?a/ 


Load in l 

i^= 2607 


-- 2697.0 ^s. 


C0fflPfeS5/0A/ 



Date /~?-C?il 3- 

Date_ 

Date 


WTHLHDYNE . 

BROWN ENGINEERING 


TEST FIXTURE 


M DA C CENTER ATTACHMENT 


TOP F^AME 0) 



LOAD ( A t $) 

MATERIALS 4K3 0 Steel 



Dtffc). C8 
SHEET 3 




i 



Prepared By_ pjh/ _ Pat el rP^'Z?. 

Checked By // t-S Date 7 /OEZj- 

Revised By Date - 


WTELEDYNE 

BROWN ENGINEERING 


Page — , 
Job No. 



T. D. No. 


TE5T FIXTURE 


M DA C C.'E.S/TER A'TTACU MZ/UT 


TO? 


FK AKAE 0) 

PLAT'S. © Comt' 


DRvO. <L& 

SHEET 3 


C.HE.CX SG^-TJC^A/ A-f\ F&P £J£M0nJ<3- tf A7CI A L tOAb 



StC-JlOKl A- h 

(Rep. r-n6E 4-) 




35 /^ (' 93 ; 

ftl - 35FO- 

' ft - A 


m/$. 

^ 27 720 , Pst 

M ,s, = ~~ - >■ TTE Good 



Prepared By PE3 lAj Date 

Checked By Ml Date V/ 1 r M ~ 

Revised By . — Date— 


WTELEDYNE 

BROWN ENGINEERING 


Page — AAL^- 
Job No. — — 


T. D. No. 


TEBT FIXTURE 


mdac center ATTACHMENT 

TOP FRAME (i) 

PL A T IE © ^ 


DeuA ES 
sneer 3 


g BOLT t 5 b 25 

S~ P - j'SSOO. pel BpcwV^a 

v =• 1Z- 

F br --- 55.20 KS1 

m.c, -Tr- ^ +3 '' =£££L,. 


<g Bout ; . foS’ /S P/ A 

r _ P - _L!e 2 ^L- : 7S50» P 5 / B«wr*a 

H*- ~ /^ y " ^ 

Fby- « 1 

n Ar „ SR2- ^+-6.03 GOOD 
^■$.-7.85 7 ‘ ■ — -=• - 


>n « 0 >y^ 
Ov 1 


f - — 


269 7. A 

2(9,zsx.2?) 


■= 2/5<3. f°s/ Shean-Obt 


% -- 19. ©8 KS? 

|Y\,S - l9 ' S - — -/■ = -+Z.Z? 

1 ' 2 .160 


Good 


j 



Prepared By 
Checked By 



Revised By 


Date 

DatezZ^Z Z3 
Date 


WTELEDYNE 

BROWN ENGINEERING 



Job No. _ 
T. D. No. 


Teerr fixture. 


MDAc. center, attach fAEMT 

P KW. Zg 

TOP FPAA/ve O') ' SH£eT 3 

PLATE (D 

LOAD (P> XL97. It. C(9M?F£SSI0T 
MPTELiAl: 1i!>o Sfee/ 



A= ^(l. = -75 /// 

x , = z(. 7 ?X' 8Z5 ^ 


X^.- I. 0 Z 39 /A/ 


1 • . 



Prepared By 
Checked By. 
Revised By _ 


RJN 


AUL 


Date 7~2.6:Z2I 
Date i J? Lj 
Date_J ’ 


WTELEDYNE 

BROWN ENGINEERING 


Page — . 
Job No. — 
T. D. No. 


TEST FIXTURE 

MDAC CENTER AT TACH Mt NIT 
TOP FR/MVXE G ) 

Plate © 


or ml 2^ 
sheet 3 


Consider' -fk«. pU'fc.s <jc $ Colvy*^ 




_ To 


L‘ - L //r - 


- 1, 5 


C-t’O 


9/ 


Ml L - HDPjK - 5 8 ;■} Si f i. 1 cf 7/ , />°.f e ■? - I 3 9, 

T-faJt A. 7, 1.1 

SAo T t Co/umn 


Th.'s 


p . / L 


/.5 


A 


r 79^0 - j 57 ,? (7 


/fL 1 FM'inui&s 

P0£ S7&& jXTMttf 

By f?, JT j pay* 

264 , Taile . 


L 79500 - 51 . 9 (6T 


1.5 


lb, 


/N 


p- 59 C© 0 , |U, ULT allow. LOWC LT 

P= Z3Goo. lb-, umvt (\Liao, 1 . 0 ® L T ) 
p-ttboo-x ■’}*.* !S7oa Ik tz^oar) 


A /&-7 




GOoG 



Prepared By P J ^ Date — * v ' 

Checked By /lLI Date V 7 -i f 

Revised By_ Date__ 


WTELEDYNE 

BROWN ENGINEERING 



Job No. _ 
T. D. No. 


Ttpyr riKTORt 


MDAe CHUTES ATTACHNAth4T 
TOP FKt\W\& 0) 

PLA"TE ® COKlT 


p/?K/. 25 

Stf’EPt 3 


(g> Bou I ^ I 

T. - — E A = 93-^. /37 

V ' /A fer - .5iP5A-.2^ 

F u * S5.2 K7 ! 

M c S ^- 2 -/. r t ^ ,77 GOOP 

I'l-J ■ J.SS = 



Prepared By 
Checked By. 
Revised By_ 


PJW 


J1L 


7- Z6~~73 
Date 3/ 2// 
Date— — 


WTELEDYNE 

BROWN ENGINEERING 


Page 
Job No. — 
T. D. No. 


ALIk 


test fixture 

(vIDAC C^NTCR ATTACHMENT 
TOP FRAME 0^ 

BOI—TS 

iV//^ PLA -res © A ® JOIN. 

LOAD P=26?7* 

Mmifli'. 'll so siee 

t, = t v TZS 


p«t/. zs 

SHEET 3 



.63.5 D'ft. H£A. HD. 

BOUT (fV 


shf«r &>'-> 1 : 


" -6*Sx.Z 5 


F - ^ - 26g ^F. - 865D, AT/ 

S ' 4 
is, o m> 

HS.0 
§65 


^ ? s 4^£- _/. =>. X -74 




St/es Ke/f o 


6ea,,i Jo r/eJ P/N B5MDHJ6 : 


I34S-. 



Sh<?°M 



|V\- 3 37. -/a'- /A 
Ale. A/\ 


_ /sitr.A* 


f i z x 


S 


5= .o^-n^f-.o^ns^ss) 
S ' • 67.3c} S' //V 2 

£ - A 5 -Hi = 1 40* A5/ 

'b S .013 < ' 5 


M.S. = 


2-7.72 

»4.l 


7. - H .94 


Prepared By_ e/w 

Checked By f\ L $> .. 

Revised By — 


Date 

Dat 

Date 


WTELEDYNE rrni ^ iA 
BROWN ENGINEERING 


Page 
Job No. — 
T. D. No. 


Mil 


TEST FIXTURE. 


I-ADAC CE(UT£R_ AT TACH IvAS- hi \ 

TOP FRI\t At 0) 


pRiv, Z8 

SH t'cT 3 


BOLTS CQNJT 1 

H£K& PLATES ® I ^ 

LOAD = 38/0. Tr. 

TT-fV +o sk-d^ on p^e. AW 

© -for © /l UD 51 ?£ <3^ ^ 7 " ^ - 5&2fr 


She<w~ o nj ^ a u r ; 


r - M - HM± = /xooo. ps/ 

■ As /o-.’-TF 


M.S, - 


! 5 . o 

17. X 


-I, =t EZ 2 6 ^^ 




\°) 0 $ 


W 05 





\m s 


& 


I<905X‘ 25- 277 //Y-^ 


r JAo 
V “X ’ 5 


Sr ,££3 95 aV 

fi. " Ss " ' 9 ?^ ' w 


^ , TT =«? Gaao 


J. 



Prepared By. 
Checked By. 

PJ v0 Dfltp 7- £4 

Date 

Date 

test 

WTELEDYNE 

— BROWN ENGINEERING 

Page r < - 

Job No 

T. D. No. 


Revised By _ 

fixture 



M DAC 

center attachment 

pm 

28 

M 1 

DOLE FRAMES 

(2 < 3 ) 

sheets 

3 ft 





Prepared By 

Checked By A.LS* 

Revised By 


Datel^ZlzH 
Date 7-.2i^d 
Date— 


WTELEDYNE 

BROWN ENGINEERING 


Page — Z-)l±J-±- 

Job No. — 

T. D. No 


TEST FIXTURE 


MDAC CENTER ATTACHMENT 
MICDLX FRAMES ( 2 ^ 3 ) 
DE5I&N Of PlM (P 


LO A>D = 53 9^ /A. 

MATERIAL. * 4130 Size j 



DRW £3 
SHEETS $t!4- 



-D 


PL 

M ' f 

Ma _ ^/z- _ P L _ (SttriO -Ui = 27j700. 

b x ,049£?<sd 4 ' (09$ >6) ( c\ ? ) 


d = I. \& til, * 

rpp 


P _ _P_ 

^*5 = 2 A (2X7351)4* 


5 39 ^ 

£Zy. 75 S 4 )(d l ) 


19 850 . 


- .4 1 5 iN 
h 



MfcWE. BEh/bi NS CAUCUUTI oV f^taL/i^S 

Tc?o of d p/*s THEeen?^ /v 

hJ&vd c^i'Ct/LAr/ON' 1 5 SflObJt-J oN A/ Ex' T 

fv?oe . 


) '• 




Prepared By 
Checked By 
Revised By _ 


PJ w 




Date 

Dat 

Date 


WTELEDYNE 

BROWN ENGINEERING 


Page 
Job No. — 
T. D. No. 


// / 
XJ J . 


TEST FIXTURE 


mdac center attachment 

YA l DV> LC fkAMES f z ^ 3 ) 


Z8 

5H££Ts J<f 4 



S" ys. 


r 


of P/V 




JA_ . m 8 . 
£ 


= .06 2 . /'V 


s = . (79J/6 7 3 






c/~ , 8 5 § /M 


3 rp 2 > 2*. 

Y .01$ 1 6 


rhe pit 1 /s acfkt/l, t 


7 


M.s.= TT -f.-- 4 -. 0 i 


• g5S 







Prepared By 
Checked By 
Revised By „ 


PJW 

A l.s 


DateZiLSlZL 
Date...?- LliI 3 
Date— 


WTELEDYNE 

BROWN ENGINEERING 


Page — dh~ 
Job No. — 
T. D. No. - 


✓/ / 
yui 


TEST FIXTURE 


Mdac Comtek attach iaeht 
Middle frames (zts) 

DE.SI&M OF WHttL © 

LOAD - 5 39f. lbs. 


DRW, 2-8 
5tf££T-S ^-i 3 



Cocked 5+ress 

H/H&-L /S 
tDtf£> 

M.S. 


/Wlcjs/s (Ref. "M*ndAl oi steel Cb*sWf,ov\ 
/?' 

/ 72 eJ :/.72 (3.213) = 4 $ 3 /'V 


/'* tv/C>£ 

c/!?/? e/Ljrr 


X/* S.S3 #/& 


_ /: 5 £ . -/ ^ + GOOD 

5.3*31 . ■ aMBS — «r - 


; ! / : t\ M 



Prepared By_ Pdh/ Date 2-15:23 

Checked By A L 5 Date 

Revised By „ — Date— 


WTELEDYNE m - 
BROWN ENGINEERING 


Page. $/•/»?- 

Job No. 

T. D. No 


n KTUKE 


MDAC ATTACHMENT 

Middle f . 

DESi O si OF WHEEL (?) 'COMT* 


D RW, 2. 8 
SHEETS 2 .*' 


PI N U-flLE LKLCg 




£ 394 - 

— - 45 DC?, 

/, 368 * . 8^5 



z_ 


F‘ r = 55, 2<J %/ v 

M. 5 .- =+Ji5- GogD 



Date / '^.ZJ WTEL £ DY NE 

Date BROWN ENGINEERING 

Date — ________ 


Page — £3 
Job No. - 
T. D. No. 


TEST FIXTURE- 


MDAt- CZKJTZR /ATTACHMENT 
MIDDLE FRAMES 
BRACKET (7) 

Load = ss04. ;k*. 


drka 2S 
sHesT 3 


MAT^R/Al; 4i3o steel 

.SO VI A. HEX HD. bolt (4 




1 - I , v 



ALlil 


Prepared By 
Checked By 
Revised By _ 


PJJL 

A Li 


Da“S ^TEUEDYNE 


Date. 


BROWN ENGINEERING 


Page 

Job No. - 
T. D. No. 


TEST FMTLM^E 


fV]OAC CENTER ATTAC.HMEHT 

Middle (ztO) 

BRACKET © CQAlT 


D W. Z. 8 
5H££T 3” 


rrnvvf Pl.4e 4 s 


f 


J 


p =: 5S94 






l\.0 =*■ 


p L _SJ^±±±- ^,(,4 ,W-/i s . 

M - — - -J. 53JT. 


f,-- 


IV\ 


b ' s 
. - LA 

r r f b 


ALZL. - o.iy4-b ;m 

271ZO. 


bt 

5 " 6 

2- 

«i ^f- 



b 

£ r ~ 

.54 

7 


f rue 

^/lT^|AL 


72.0 « 


g f. /9^) 

t.v 


/> 


i ^ CO^rocec'D 


&>■£.■ #sfromi<-f.'c ■ Sfroc-furr $ 
tA&*u*r' Scd. S-4- , f>°f< !5X 

( r L0'f r tci'rt{ 4o T«-r>\p, - 600 rj 


Sr T~ IT 


5 3 04, 
72o oo. 


= .0 755 /A/ 


tr r ={^ -337 /* 


N\,^. - ©b - '■ -~+LS 


Good 



Prepared By 
Checked By 
Revised By . 


PJ YO 

A L_S_ 


Dat ^ 

Date 

Date— 


WTELEDYNE 

BROWN ENGINEERING 


Page — /Ue A ^ - 

Job No. 

T. D. No 


TEST F/XTURS. 


MDAe. C~ZM T£R -ATT AC|4t\AEN T 
|^\DDU FRANK'S 

B Racket (t) COsJT 


PR YJ. z£> 
SHEET 3 


biP£ PLATE 

LOAfc - p /^- *EG 97 . )^s. 





Zkg> 7 , 
f X .6 


34 S.S /i/*‘ 


F t = z 77 zo, <y /A/ 


S£C-TW?M A "A 

o 


X 7 . 7 Z 

M.S. = /.34^S 


= + 19.5 


GO?P 


56 D/A H^X. MD. gQUTS ^A-SZ?) 

LOAO- = /3 4-S.5 /ir. (t^S)OM) 


jt 


4 -o, 


F" * 5 T(^- = 5 ' 04 ' tlps 

4 ^TE^SiO/^') 


£ r 4 C? Jr* I 


for /A-SZS ( 50 - 
frC "stc <?/ Consirucj:^ 

^Ar nu« I f 4 “ 3 


MS. - 


zo4. 

I.W3Z 


-/. * + isa i 


GOOD 



Prepared By P 

Checked By 

Revised By 


Date El 

Date- 

Date 




WTELEDYNE 

BROWN ENGINEERING 


Page AJAml 

Job No. - — 

T. D. No 


TE^T FIXTURE 


MDAC ATTACMTnAEWT 

middle frames (z tV ) 
PLATE © 

LOAD (PT 5391 /is 

413 0 STEEL 


Df?vl Z 8 

SHEET 



J 





, _ 6S 6C'&z) 

S- ^ &■*)'’ 


t- . 175 M 

U t~ -375- S" 

ftA.s.^ - 3 Jf— -/■ = + UZ 

Stv^rss levt, \ i*\ (^) 

Z'- So 5 Q> 

T b ~ -3^1 


- I Z^oo. PSI 



Prepared By S-Ui 

Checked By. fi -^ — 

Revised By 


Date-7~zs~-2J 
Date ?-Z£-~23 
Date — 


WTELEDYNE 

BROWN ENGINEERING 


Page ALJlL 

Job No. 

T. D. No 


s 


TEST FIXTURE. 


MDACL CENTER- ATTACHMENT 
MIDDLE .frames (1^) 
PLATE © Comt' 

Bout HnLE CHECk 


.GV5 Dtfr. Bout ; 

U)/)D - f^S.Z / ^ r - 

JZ „ - 575^. PS/ 

hr * A b> . ' .* 5 * .*25 

jt r 5 5 . 20 ks / /?//(?^ < Se£^"t 

E^T~ U ° +a ' 6 


DRVv). zs 
■SHttT 3 


-<e 


<g .<575 g-/^. P/M 

/-fiAvo - ZG<3 7, tbs 


C JL ^ 9 7 - 

4 *-' t%1SX&K 

/V 5 5r>z -° KSI 

ss^ , 
W-'S- “ 8.ZZ5 


- 8 ZZ 5 , />*> 

4 liow, 

= +F. 7 GDUts 




7 • ( - 1 ’ 



Prepared By 
Checked By 
Revised By. 




Date 7-2.S-7 3 
Date 7 - P.&.-. 2 S 

Date. 


WTELEDYNE 

BROWN ENGINEERING 


Page — CiL. 
Job No. 

T. D. No. 


TE5T FIXTURE 


C^KiT^-R M"TACH rsAtur 
NA\t>Dl_E. FKAKaE^ (Z 4 S') 

PL. AT^ © COMT 1 


c Ueck o-f . DiA. ^out 



539 ^/a 


l 3?Oo. ps l 


F 5 = 15000. PS1 

hA <s r = + -088 £>°° D 

iv\.b, / 3 , 8 o - 



Prepared By 
Checked By 
Revised By _ 




Date -l' 

WTELEDVNE 

Page. — c'.. 

Job No. — — 


Date 

BROWN ENGINEERING 

T. D. No. 



TtbT ny.TORt 


middlc- pRAmes 

/a'n 

BRACKET 


DRW). 2,S 




Prepared By R JN Date 

Checked By A L A* Date J- 26 :2 6 

Revised By Date — 


WTELEDYNE 

BROWN ENGINEERING 


Page — 

Job No. — r 

T. D. No. — 


TEST FIXTURE 


M DAC ^TTACHNAENJT 

IMIDOL-E fRAML-S (z 

BRACKET © o?mt 

( 5 ^ O/A' ^B>OL~T V^O L-t 


fv 


\>v- 


A 


br* 


2-G97. 

-625 x/, 4 " 


- ^080. ps' 


F br - 55. Z Kil 


(ic - -T EE -/. = + /6,8 
m-i/ - ? j0 & — = — 


C>R>V. 2<S 
3hl L£T 4 


5 h ea> — C?<-> ^ 



g ,6Z 5 PI A . _ 

P Z& 9 7 

2 A s ' ZKI.Z5*'' 


B olt hql.£ 
* - 77^ 


PS/ 


F i= z4.&'S 

= ** *- ->. = + 


Le^ Q~f 



f 


P. .. Jtt ^h - -31,00. ps/ 
A ” 2x. 37 5 


£ = 

M.S. 


2-7. 7? 

. 27^ 
J.G 


KT/ 

/, = 46 P GOO? 



Prepared By 
Checked By 
Revised By _ 


C> 


Uh» 


t \ L * 


Hato 7 - Z “S " 7.3 

nit! v-7~ -V WTELEDYNE 

nft! ^ ' BROWN ENGINEERING 

tee>t fixture 


Page — ^ 
Job No. — 
T. D. No. 


ill 


p/I D Ac CEN/T EK. ATTACHISAEWT 
Middle frames 
8R/\CKXT 


COMT 


DRW. 

SHEET 


<?- 


O 2.ES— -j 


© 



| -37^ ELE A 


s> 

elizs ' \ ,84-4 

t Z. ,798 


-J U-. 


3 75 


7 At l 

.1875 ,158 .0297 


V 


ot4 l I. 6 4z 


1.303 /-£>737 


SF.C-TI0F/ B-B 
(f^e IV) 




t 




7.5 


r - L1EL - ,793 i s' 

1' l.b^z- 

I^r 1.6737 +.31 - l.64e(.7e>3^ 
r,_ = 0.95/7 < sA 

lb' 


] ^ 


ft . 539* (7-1 
N\- i ' q 

M - 7 ^/ 35 . ///-/A 


Me /O' ’50.(1,707 ) 

r _ i - IS /RiO. PS/ 

T fc I .<JS,7 


= Z7.7Z Ksl 


Z7.72 


.5-/ 3001 . 


M.v = 


18.17 


Prepared ft y ^ 0 XO Date J cS-l ^ 

Checked By A L S Date, ?- ^ " -Z.3 

Revised By Date — . 


WTELEDYNE 

BROWN ENGINEERING 


Page ^ / . 

Job No 

T. D. No 


''j ) 


FIXTURE 


yiDAo ATT AcMhA E. M T 

fri\w\^s (^^^0 

BUCKET-© C ONT 1 

CWeck pufc ( 5 ,ecA:o*v c ~°/f^ c *"0 


DK . W , 23 
SHLET 4 - 



y] - 3X.37S + 2*.675 X.2S 

A - i. ^3 7 /V 



5 394 . 
/, ^57 


> 3750 . psi 


£ ' 27 . 7 a Ks I 

M 7772 - _, = - i .^ 4 
3 . 7 S : 


j; 



Prepared By 

Checked By £ L -.G 

Revised By 


Date 7 2 ^ ^ ^ 
PateJ.^^3 

Date — 


WTELEDYNE r . r . rMkl ^ 
BROWN ENGINEERING 


Page — — 
Job No. _ 
T. D. No. 


TE^T FIXTURE: 


|y\Dkc Comtek attachment 
MIDDUe FRPviW^S 

BRACKET (D COKT 1 

■ HELDS 

@ NEldI po^€ '^) • 

P L - Cx (Li) 

F r , /.IT cr"j?. f«c'ic*r') 

*° S j F. " 

^ 37 £ KSI 

L r °f -S X E -. 10.0 I KJ 
t r •375' /A/ 


DRW. 2.8 
5 HES 7 <1 


Art a s/s 

peslcjn &f ' Fhj ^ f 
Fc U S-hruc iusrt? 5 

D ^ - 4 J 1. '.-M P2 . / 

< Tai/e D2. 2 

^Covrecj - /ex (u_«?-S TF 
GocjT te^.P, ) 

r /OS, 
fif. 


F r 3 7.5(0 9) (. 3 7-0 ~ ^fe7.,o F/F7 
is 

K/t _ 2E7f _ I - ± 14 8. (e G&0 D 

M ’ s,r S'. 394- ’ 11 1 

(g W£Lb • Z. (E'X’. p<Vj<; 13J 

7 ” C * (t- i) 

= 31.5 (7, ?X .375) 

^ = \0S.£ -^Ps 

_|.= + /£\C 

S.'i’3\ ~ 


N\.S, - 


GooD 



Prepared By_ RJW Date 

Checked By Date 

Revised By Date — 


WTELEDYNE 

BROWN ENGINEERING 


Page 
Job No. — 
T. D. No. 


AM 


*> 


TLST FIXTURE 


lv\DAC, CEMTER ATT\CHKAE.MT 
BOTTOIVl FI^AtAE O') 


pRn/. ZB 

SHttT 4 


Load = -530^ Hk. 

MATERIAL'. 41 30 




J 


Prepared Ry RJ Date Is. z bz 3. 

Checked By Z 1 /-5 __ Date ~V ^ i p y 

Revised By — Date 


WTELEDYNE 

BROWN ENGINEERING 


Page. ALJOk . 1 
Job No 


T. D. No. 


-TEST FUTURE 


CEtOT&f? ATTACHMENT 
BOTTOM FRA fv\R. (0 
PLATE 0 . 


DRhJ. Z 8 
SHt&T 4 




446 


u 

•I 


/9 = /.l?7S-- .<936 / /V^ 

r ^ - - ~ 3? — = <4^^. /T / 

■ft ' ^ 

me = -/, Good 

^ op'O 


> - fi r; 


A / • o 



Prepared By 
Checked By 
Revised By. 


'i)L 


Ala ; 


Pat eJr Z kZl 
Date 7/^7 2, 
Date 


WTHLEDYNE 

BROWN ENGINEERING 


Page ,rj / ' ALjL 

Job No — — 

T. D. No. 


TEST FIXTURE 


MDXCL CEMTtR ATTACHMENT 

BOTTOM FPNME 0 ) 

PLATE CD CO Kl T ' 

@ •35515' Bo/~f- tfofe -Bot^-3-f 


r = 


p 


TTT/z _ 25550 ■ PS/ 

• 5 G*$X ' l 375 


£ = 5 r5/ 


DW 20 

sneer ^ 


M. 


c _ Jl£lA- - }, - + 1 * 16 ? 

>■>. " 25-55 -=== :r ~ 


&OOP 


3 e&y> Vxt 


P = T9/F- P? I 

&PO£> 


f - 

s " As /, 3 S)T. 2«2 


M.S. - 


/vP'W'Qo'f 


-*-afes — 


■)/ : -,Q 



Prepared By 
Checked By 
Revised By _ 


PJh/ 


JlL 2 


Date '-‘\ : WTELEDYNE 


Date _2 
Date 


Page 

Job No. 




BROWN ENGINEERING T D . n 0 . 


test fixture 

j^ DA C. CEKlTHR mACHMENT 
BOTTOM FFAiNAE 0) 

PLATE 





DRW. 2 3 
3H ee r A 


1 

\ 


p-B 


/? = F75^ZS---M 


r P F3SH 
+ t~' "A7"- 1,4-35 


- -- 3 1&0, PS ) 


m s - ' Llrn ' - I , - f- 6.3 7 

3 . ? (s 


P 


3697 


fc ft ,^SK'2S 


- 19 ) 50 . ?S? 


% 

55. 2 

W.s. - |Cji(5 


- ) . -Jj: ££ 




1 


r f_ 3^32 ■= 39/0- f*' 

+ «'“ /U ' 2 (.zs,I 3B) 


Sheor- 


ikc— il^C _ J = + 4>o8 GOOO Q u f 

/YIO.- j.gi - — — 


Prepared By 
Checked By 
Revised By _ 


MDAC CEkITEK AT \ AO-1 

BOTTOAA TRKAAt 


r p 

V T = 

4 

F s , 15. JTV 
A7.S. = — -/ 

' U.7& 



J 



Prepared By 
Checked By. 
Revised By _ 


yy 


Date_- 
Date_^_ 
Date — 




WTELEDYNE 

BROWN ENGINEERING 


Page- — 
Job No. _ 
T. D. No. 




/Sr/ - /7>To'Z& 


MPPC PflA/PC 
7 r pp /v/p7-~ OJ 


pew 


zs 





Prepared By. '- r 
Checked By. 

Revised By _ 


/ 

' 

' i 


# ! 


natp7 " -' -” 7 TELEDYNE 
Datei — - BROWN ENGINEERING 

Date_ 




Page 

Job No. _ 
T. D. No. 




MP&£ .tyfr/ec ?&£ y/s/S/-// 


-= 0O, £fi 
tv 7 - *s< 



£>£<u) 33 


?4<rtt 7 

(<7 ,J?767 (7/50- i'-Wj 

z/#/' 

^77 /77a 7 

0Z/ZZ 

3z,/& ks<j 


Z.i> 



MM t//M' JE5J/4. = 27.W (t 

/ ^ O 

ys/vs/s/s'^' Z>y ^/cr’/'cf/ -ZZ &/sr/ 

U^c Z'/tfX/tf/') jr/^’ y/rt//r'/:-W Zy /Z/Z//C .' j ^^ ZZ.'< 


t- 


6~'2.$ 7 



4 - 


h 


*=H 


*•71 


i 44 


Z- 


7 




^ -- / 

3.SJ 





Ml = Z 7 * 

s 7/ 

a 7= /,393 /,j-/yp 

Z^M 

A/ , /£?•*? 

4 777? 

5"- o.oAyy' 


■6 * - 0.//&& 
£ = 7.^7 


- /573" __ / - . 3?^ — s e=- 

^ 34/2 





Prepared Byi 
Checked By 
Revised By. 




A L 


n WTELEDYNE 
Date brown B 

Date_ 


I PJ.L/I I XI— 

BROWN ENGINEERING 


Page 
Job No. — 
T. D. No. 


AlcAk 


'Ak'j'r pygrapp 

Afp/jC /y/A/Pt P/PP P 77 PC/ 7 /P& Wp 

7y?P AA/ app 

P yPPO PP AX6£_ Q) (pC PA7) 


ppp P 3 

aa y 





AA~ A 

A? = ■ -*7 7A 

77 - d.77-3 p-A.y.? 



s - p.pfs/yg A 


P 7 > 7 &/ 7 S 

c/ z ~ Ppzsp 
P, C 9 S//P 

A -y £>. 57 / 

^A 7,77/ 





A & 

P 7 . 7 Z 


jr= A 0 Z 3 i> 


/AA = £ 74 ' - / = .£7 

A 76 > — — — 



Prepared By /- ' '■/' A ' 

Checked By — 4 L $ 

Revised By 


Date - 


•v / /(p 

Page C* ’ ’ f ' 

Job No.-— - 

y. D. No. 


/£rgT 


Pm/fc 5/£>xr 



&-/> ///Si; 


/,7z</ 

- /,7Z (j.ztsJ 

M =•- Z£2 


/JS - / 

// 




^ ate -C , ^/WTELEDYNE 

Date v// - '/ S' broWN ENGINEERING 

Date — 


’/fey f/xr^e- 


/tptfC rfrf7?tW/y* r A'i r 




$ -- A /#?/ 


/*?=■ Af/faVs) 

/P'J c- /Z5 //?- /^sy 



/■' - ■> '-/ / , / 

Prepared By • v - 

Checked By, dJM 

Revised By 




Dat eZsi 
Date /: : r -: 
Date 


WTELEDYNE 

BROWN ENGINEERING 


Page 
Job No. — 
T. D. No. 


AM 


7&:r /SxTP’fJI 


l/p£l p /77 0/7 X 37 77/970 &> 75 x7x/e 

/V_ /zr ~ ^ 

'T - ' #/M/ 


afift 


6 .Z 7 7 sc 


77, S * 6£3- - / - 

C,z '7 


A/fOr 


7 = /Z 7 /"- 7 . 


V~ M _ JJ 7 JL 

' 7 / 0, 77 


/.3£ 3 


A, - 0/375 x I.-Z& = 0,</7Z /*’ 


'T? J7 , /.*£g - 

7 < 7,777 


3,56 7 si 



Prepared By >vf ' / ? " ■ 

Checked By / . ' 

Revised By 


_ Date., 'f- - ’/i-; 

_ Date /y' A Sjj3 
_ Date 


WTELEDYNE 

BROWN ENGINEERING 


Page S* (' f - 

Job No. — — 

T. D. No 




/vjptfC //?■*/&/ ^//?£ 
' 7 #p 


T 


/ 


/I 


N 




<} -tH 


O.S70 ]L 


[I 


Y 


/£5 




S's/t/M ye* /s'/rr 
pf /&<?</ 


t 


b= 26 707) I.ZSTf 

t> = 1,77^ 


2 c? 

s^r/ / 




///=- 

/7 -A £//>(/ 65) 
M l <^2/ /» -///> > 


£> 


-j 


6 

■ 6 ^ /£ 

£ 


-6 *- 


^ 7^4? ) _ <2 /<VS 
/i 77 C 




S' - 
■S'- 


|M 

“f - 

^>.g 5 | 

27 . 72 - 



/-= a s/s 


s /5 sss / - / =*/# 




-w«f- 


S = £>, P 3 £> 



Prepared By 
Checked By 
Revised By _ 


M 


Date 

Date. 

Date 


/- ^ 


WTELEDYNE 

BROWN ENGINEERING 


JEST FiyTUKE 


MOPC PA MEL 5/0£ /qTTSlc.HMf M T 




rw!l v-'V '/-7 = WTELEDYNE 

u alv — — nr>r.um m 


BROWN ENGINEERING 


Page ^ 

Job No. _ 
T. D. No. 




? // y/'<j /?, e 


MD/JC PA MEL S/OJE /4 TT/9 CH M If A/ 7 



So 4. r 



r 

x?x 

/7Y 

1 

■ oZO°\ 

. 4 • 

45 


; C? t? • J 4 

? 

.cte*! 


4 5 

.(7 2 (r 1 


3 

,o?c°i 

.4 /, 

33^ 

. 0 o &A- 

. o 24 °! 

4 

, c z oA 

I . Z £ v. 

3 333 

, o 7. (rl 

, £7 ? 4 '4 

5 

, r r c? *=? 

h t 8 2, 

2 l £> 4 

. t o?n 

, o A bZ 

ir> 

. r 7 o 

,4 2, 

J 0 

.cos 4 

, c << fc » * 

4 

,c- z c 4 


1 £? 


,c5i cf 


./‘it 3 



. i 33 

.2:>^5 

r r £ 4Y _ . 

2£e?5 „ A ?/ 2 m/ 




£A 

• 

y4U 


. j 


x - -£A*' 

- -»3Z _ .4e2 

. 




£// , ;443 


U {. o — 


O / : / 0 



Prepared By 
Checked By 
Revised By. 



Date_ — — -si. 
Dat 

Date 


WTELEDYNE 

BROWN ENGINEERING 


Page 


AA/FL 


Job No. — 
T. D. No. 


T cs t Fi xruxs 


///OF C P/irset- 5 'uc //rr/K h> m f/'jT 

Top A'th/c- Ft a me 


ow & / / 

CinfT 7 



yj -.-Pc ;■ 0)0 ( 3 . 25+ ,9«>z) ■= 2 / 0 . £2 Wis 


d J(,£c-/y : ~+ p.igi ?)’■ = f~zFTTjFzt$ - /- 


/V. 

£x * *3 1 

• 'jfeon 7 * 2 (. « -o w. ^ vj v 2^**3 ' 

A? <r 

rfV 1 v- 1 

'"it 

3/25 . ■*-(?... ... - 

./£■£ .572 / ^ /c^ .ZOM) + 

Me 

3 / 7 $, 4 (-> - 3/>P, & 


3, 9 

(. * c \ 

*--• f35aS£) 2 ~ '23*o Z.? £ ! 

U X 7 '?y 7 J 


- h3SS_ - J/?2 
, 37 S 

CO^> -0-3 . Z b? ~75 

?'i° 4 / 

/?-- 

^UsoZ.i (? + )ZZ)oZF ?y- / 

2 (72.?S5) (3SO,Zi)(z6z/s) 

— - — r* — 

- 

JS3oi.7b / /Z3/C7?. 7F + 

J343Z./S -J/4IS44.0S 

<P- 

37 Z>i (? LB 


r~ 

R / /? - 3^ L l /,oZ 0 °) 

JSOZ 9 PS 1 J 

LOTHEtfSj Jo**' £,' Drc/<?*J 

/.V Sta'i>C7^,.'/jl 5>7+'/c j Biot /6 / 




>: Ot.' 


Prepared By J £2l Date 

Checked By A/-S Date . 7 rJ/'U 

Revised By - Date — — 


WTEt£DYNE 

BROWN ENGINEERING 


Page 
Job No. _ 
T. D. No. 


///.& 


JF57 £ 


A^O/IC PsiNFt. 3 JD£ drr/9CHM&*f’T . 
TOP / \fbJG Fa'/)^>£ 


DWG. z>f 
SHEET 7 


goLys ; 3a. 1?4££oc 

Jgo / y St'S/?/-: A-l'VMi/*') ; 9 0"^r?o /-'s' '/ 

M.S. = ? 5cro . / - /// 

/ S’ n /<->’(?) 


/9/.?a',v./A fir? it nr / . O f3 S .Q '!iJ2 mc^lES. — 4U.Q..~SJFt t 

/)•- (,/ t3J (. 2 V £) - . 033 (? aV ? 

C'-w 3? 4. l> - jfZoS ps / /A.S, 

, oo 3 (-> 

y?A,> ? '.'/ ; ; /-;n/ 7 rv 7^ P/./irg 4 /3 p 5 7 / CL 

r •• J {3 (.3 ' 3 3 - - & & f 

{p ~ 3Z £ - //>•/ 

,c 6> 

M.S, •- /Q&. - I - l.?S 

L n‘h (z) 


z )02oc o - / z 3, % 
//ZoZ(Z) 


j 



Prepared By Date 

Checked By Date 

Revised By Date 


WTELEDYNE 
BROWN ENGINE 


Test /-'VrufiC 


A') D#C PAHEl 
srcoAO ah q 


Si DC AT T/)C T 

TWffO <P/A/G t-S 7 o R 


CO (./) 


I 


4)3? srm 


Prepared By 2\- . 1 Date 7 - > 

Checked By A)L6 Date 7 "3/V-23 

Revised By Date 


WTELEDYNE 

BROWN ENGINEERING 


Page A /■ 

Job No. — 

T. D. No 


Tfst F/xruPC 


M04C Pa A/ CL s/DC /QT rACpMjrA'T 

SCCCA/Q /?K>JL> T V /A' O /\/A*G /AfiAAACO CAtV'-v'i T O & 


pw G 28 
S HLS7 7 


r 


l.$8* 


i.krt 


+ 




60 


H 


f.ClS' 


+ 


S 


+ 


+ ^ + 3 


Z.#n 


S.oo 


r 

1,7.7. 


■6o 


T 


X 


7.?S 


r 


X 

r 

/?X 

AY 

1 

. 020 ^ 

, s’ o 

,5 o 


'O/v'i 

2 

. ozo *1 

2 . o 5 

.£4? 


,0>3G 

J 

. o 2 . 

2 . 7-S 

.64 7 

. f? C> ? 

. o i 3 & 

"7 

, O z o °! 

, 6 o 

J .77. 

,01 o*i- 

,(72CS 

5 

, n Z 

2 , 7$ 

2 , 24? 

. o 676 

.O 

£ 

, a?.o r ) 

, 6 o 

2 , 

, o ' o <\ 

. 06 2 7 

7 

.OZO^ 

2 , cp 6 

2. # 4 ? 

.o*?R 

.oSo 5 



- 


.?.S) 8 , 

.Z«<h£> 


£P X _ . 

Z3t 8 _ 

/ ^24 

J 



S 4 

. 




? ^ 

g/v _ - 

?44/, _ /,Z?Z 




XT' “ , 

/'/£3 





5 3 fi f Ore 

q/»^ 






Prepared By v'_ — - 

Checked By A L ^ _ 

Revised By 


Date 

Date 7rJ7- 13 
Date 


WTELEDYNE 

BROWN ENGINEERING 


Page 
Job No. — 
T. D. No. 


AA 


/- 


7 V 


7fS7 ffVTvXE 


y>a/9c P/'AJc L O/OC /r/TT^cHMA^T 


DWG 
S^fir 7 


SICO^O /5WO TV U' Q f?’*/G 5 T/?OP> TOP 



l 

+ 


f M C. 
\PX Z +£Y l 



7 i p\ f rtc - \ c OS t- 

lhj h )( p/ z fry 2 / 


/P\\ [Sit 7 V- (?Z C ?) 2 '-- Z 3 Z 0 . 


A U Pe, =■ Z'O fi-ZSi- 24 f3, 

c - ( t' y? % 7’ \fhns -a j-jl - J~~zpp5$ ~ 

£***?■(', 3 ihrt'pi- z(mA + z(uM) l +(j.Wi *-Z(ho 2 S 

+■ (.*GZ) -I- Z ( U?SJ + d ■ 3?Z) 

3.SZG •/ .'U'j - z. ?!°l + 1 . 3 74- •+ Zdi o I -f- . 2e?4 


f / w v' v 


+ Z'76 +/.? *4 - '4. !?! 

“Z- / / \ > \ \ *2- 


/ ts. c A /(U6Z, Yi. •)iz) s y (z c n.sp - zests./ s 
L C /77V/ 


ten-®--- ±JH- ; / ^5/ 

A e? 4 ) 

R - ^ £320. ■> Sg$t&. /- 5 -h Z(7-Z. c l)Cz c >~ > - $ z ) (• ^Z?o) 
ft pizTTTr - 3 4 2. 

nr- j? 34 -s _ /£ 6zo ps / 

/? . 0 ' 


> 


!f rjf.T { >/ : G q 


r. i-f> 



WTELEDYNE 

BROWN ENGINEERING 


Page 

Job No. - 
T. D. No. 




Test ftyrufic 


MO/)c Pwtc /)tt/7c H*s\£AfT 

S/7CWO An JO T/J'fiO S?/M'C, r-Kvr'l TO& 


Bot- 73 / 3 W 2 &XC O & 

iOoL-T 5.V//W /vl 'V'AtuA't : 177 ° & o Rs. / 

m,s, - 95 or < > - / - /, 85 

;£j£o( 7 ) 


r.._ . o 2Z £I£.€L.X'.L ? t • °- 3 P L AU * 

/? l ,53 (z.? &) - ,c? 3 St 8 


J? _ Ss 5 _£_ - 9 P 9 Z , f po / 

/? . ^73 £ r 


M5, : 9^7 2 ■->' 


£<?7 2 ■->' f O - . ^' 5 T Z 


iZ/'/Jf' ' V A />o£~ r j?-V «3yS: 

/? : , /t<3(,? '?$) - , O & f 


CA o-?< £ 
/ ' 


/*?/ 


/^S, - /&?* 

5 ‘185 (Z ; 




» ?.V.A On 


0/*A9 





Prepared By Date - 

Checked By £ ILS Date J'vV- 73 

Revised By Date 


WTELEDYNE 

BROWN ENGINEERING 



Job No. - 
T. D. No. 


/ rsr T/xrvX' £ 


A0yOx;c T/WF t S/OE A T t/jc /-/*/)£. V T 

fc ('/<'> T w& Tpc?w> Top 


DWG IS 

SflFf'r 7 



Bolt 


A fit A 

X 

r 

AX 

AY 

i 


,07 (Ty 

A 7 

. 45 

,oo&& 

.C>O c f 4- 

2 


.oZo 0 ) 


• ,45 

, oZ O £ 

, 4 ‘f 

J* 


, o 7 o r ~- 

5.74- 

, 45 

,ol £ 7 

, C70-' ? ' / 

4 


, o 7 p°j 

4 ,J0 

. 4 5 

, o>: 7 c i 

. C> o -> 4 

T 


, t*? £>3 

. 10 

hZl 

.03 7 5 

, ?4-4 2> 

L 


. o 7 o‘-\ .. 

4 ,Ol- 

i . 30 

, 0 '3 L l 0 

. , 7->7 - 



.Li ■ - 

,3 00 3 



. f 

,3/^-3 

? = 

SAT 


- /.J95 

>P 




TT 

, J OC 'd 





?' - 

t AY 

, 37*1 3 

J.o£> 

/V 

J 



Zfl 

. 3 <oo'Z 





'■'r, v P : 

.«? ~>y . 

6 Or, ■)/' 







Prepared By 

Checked By LLP 

Revised By 


Date 7 

Date P 

Date 


WTELEDYNE 

BROWN ENGINEERING 


Page — 
Job No. _ 
T. D. No. 


i psr f/yrutfC 


A'JQAc. pAs'tt 5/ op /^rr/zc/z/wr 

PpUt-Jh P'^G fpCr' i TeP 


OW6 

S WE FT ? 




A/n 


+ /. £4 c 

f z i / v ~ 


+- t 


2/P \L*1 c 


J IX 2 + £ Y t 


C 05 -O- 


/6io\ : /^5) - 72 2 ^ 

hn 


yi = Pe. ■- = 510(4/45) - 


C fcAoij 1 ■> (.Z l +• - 2,1! t- 

? y ! -- (/,C)5) l + (.4)p4 os) <-*('*!) -hf.ZlY+C 4°>) 


v 7. 


r/ 7 y- 2 y ? /. JS(> + t m + 5,419 + SAZU + .o*A +-,2 4-0-n.m* 


' JAC 
2 / ? 


■ 7 


frn -<?- - »2 / 


7 7. <?3 ^ 

- , o? 2 2> 


^ £ 
- ( 


V Z. 


4 0*1 . if 5 ! j ■- 


2.°n?e 

Co ^ ■& - . 9 ? 7 


iP -- jy77Tl^~u3^3^: + z (z$X«e4^Y ^n') 
« -{7rjJ¥T' - 4$°}. t ls 


^5/ 

7) " 


j 


<i ■>■<((, n r f' 0/!/>n 


< rtn 



Prepared By v 7 ' - " 

Checked By Ac S 

Revised By 


Date ~ v 
Date 

Date 


WTELEDYNE 

BROWN ENGINEERING 


Page ^ 

Job No. _ 
T. D. No. 


4/, 2# 


rrsT . f/xTu/iz 


MDA C pA'^n C.’oE /?tT/)C H A'irMT 
Po uA ‘ /vv A //v & A/: a a*/- />«Y? aa R 


DWC 2 if 
£7 '? 


Sot. 7 s : 3 A 3 4 PC o A 

E'o 7 Sme/IK / 9 Scro ps / 

Jf, - 9,9 r? (7 c? _ / • J , O 

2 Z $*>7 ( 1 ) 


of CP-' y Ost- 473 0 S 7 .'/-£. f , ) 0 ^ .pftJ ft. El f-S ) 

/J ■ , / 63 (. E c j ) ~ ■ O 2, & (p 

/P3 ez fsi /4,s, z . - > - lrl/1 

/ 8.381 (?) 

p r - t: Art- ~ . 3 75 Pl etc 

/? ■- ,/^j* ' , 9?^/ 

CT : _ 5^/ / . ^3/ 

, p 6 f ’ 

/9S. - 7 0% - - / - -3„ 3 

Zotp (z) 


fi = 4cf9. 

CT v. X t „liS- 

/ 9 > p ? 6 £ 


j 


Prepared By. 
Checked By. 
Revised By _ 


AL 


Date I V — 

Date 7 ' K 
Date — 


WTELEDYNE 

BROWN ENGINEERING 


Page 
Job No. — 
T. D. No. 


/(/' P L 


T/rsr A/ytubB 

AO/pac PA^'cl CfA'TfA' /9 7 ?/?c A ^tA'T 

To A 7 ‘ J v'5 f/y ’A Art € 


Dw & 33 

Snrrr 3 


fAAiffi *f\L : 4 Mo ssrrct 


7/YFSS /*/ 



Two Plates each , zs thick 


, 60 8o<-t 


Bo 1 -I /)Fr,Y - /? = rro ' L _ - till. 1 ^ 

r + 


(T = _p 5 o~?z / Z ~ /Z 93 °? As, 

A ,/9 & 


A;, 3, ~ _ , - 2, t> 7 

/Z93^ (?) ' 


£>/ / 0/Y n Y 7 


/ ; -r-. 


/?: .S/.75- ,25) (?) - 


<r= P 


Boy 7 . / ?. 


^•>7 ^0/ 


. 

y? ^ a' / \/r4 r a/ / 1 jc- 

A -- . 5 5) = . Z 5 


<T-f 

A 


_ /(?/?%■ Pst 


, * 5 

/ Or<. *»/'Ao 


/tf, 5. - 5 0 -/ - 7, 7 ^ 

5,60 2 (2,5) 


M. 7.- 20 - 1 -- 4,3 
70/4 4 (Z) 






jL rr(j56zs) X - . //5 
4- 


(T- c ^-^7 , ^5? /°o/ 

/9 


MS, = 


2££i2i2_- - / - M' / 
4-262 (Z) 


' Aid a)G 


A. /> 7JT 


- (.i$(?Z £ 375) 1 /a; 

<T=. 4^/^ -. /J?/ /=>S/ 

.oazv 



/,3^l (?) 


J 



9/ >99 



Prepared By ' ' ' - 

Checked By fi ± 

Revised By. 


Date — : — — ^ _ 
Date 7- lit. - l~- 

Date — 


WTELEDYNE 

BROWN ENGINEERING 


Page — ^ ■■ ■■- 

Job No 

T. D. No 


Ti 57 T 


MO tfC Y 


0 W& 2 2 

s HF-rr 3 


Sjrr fa- Q A v£ t F'AO £ f/\ AMI'S 


TWr?/'* TO /° 


//l/ 3 iEfi }4 t : 4JJ(? SiCCL 



Vi. " Gcc. r 

/7 -- YT P L - fr" ^o.) r . J 9 3 3 
f " *f 

/? t , / * 1 3 t , o'? 1 .2733 


Sj fir os /3oi-7s 


?r-_ P _ - / 9 ? J 7 / 

/? " , Z7J3 


A?, 5. - nseez? - / -- L 4 
f?) 


*/a/£ n& 


L. 7S OA/ PLA7C 


ft (375)3 (iSUS)* (-5)] -- S75(/.'?S) -- .113 , 


A* 


• 4V3 


J 306 C? FSi 


M, 5 - Jofi 


- / - 3. 1 6 




1,' . I . W C)T< 


Q ( : A 








Pas'Fl LPAO - 3 So h ' 

3 30 5 : 7-0 . A' 1 £ 

So Get 75 7 

N r 

/?= IT D Z - TT /.43 7CJ - ./•£<? /V c 

4 ’ 4 



Prepared By v' . 1 Date:—— 

Checked By__AUl Date— _I 

Revised By Date— — 


TELE DYNE 

BROWN ENGINEERING 


Page — O 

Job No. 

T. D. No 


Tfsr 


r/yruxe 


VV t / 1 A'/-'/ 5 
’Jf-': l &/!K*rO 


3 o', t s h C AUL 

Bolts ^ ccvulf 

-/ - \/ _ 7 rr C „ ?SS '33 PS* 

?/-J " l(.lio) 

/. t ; ' 3 / f Zrc'/ : 

= <11 CPC ■ into /°si 

s J U 


/*'*, c, - ^ i - . s 4 

~ (V.V3 3 •:) 

£ r c. r 3f,- ■ 3 > a / < ~ V ^ A ' P ■■ r 

V~ ■ /0 ° ° - /o 6 P s > 

z(. 7sy.ts>-r>) 


Br/iy /ajg /it- to w/)G/. r //t 6 °o ° / 

/ - " /, Vo ; r 3/ C? OO P3 f 

•' < ' 


A 4.S. ~ 

F7 


Z. S 


j. 





£.07.0 E££- gJSLL 


,?‘oy?oO - 653 ! AB 

3Z Bot 75 Boi7 

, ~L 

/?- 77 0 z _ <7r jiti2ji). - ' ,5 ° w 

> “ / /' 1 


J 



Prepared By vl/ . — — Date-i 

Checked By LLi Date^. 

Revised By — — - Date — 


WTELEDYNE 

BROWN ENGINEERING 


Page — 
Job No. 
T. D. No. 


Test FsyruftZ 


Jgf. A ‘ VI • i •' Kf' 1 '- 


ij,\; •• - ■■■> / o/i u 


[•> o L 7 S>/ / si / < 

got 7 S' 'A/ £>OU£L£ S £/?/'■< 

'T : jZ_ .. FALL. - Z n 9 P p*! 
*/} " 2 (>$) 

SHrrits ,u /r*//nstc sir Sco "t 

r zu z. Jsooo (. z P s/ 

MS, ;■ -> •- 

?. c>(? / V7 o) 

gr,- r £f\ _ /•• ■" M/ 22 L£L- 



// 9 fS PS/ 


Sf/it-s ' . V i <■ r fS i. C rf T 6oo ‘> r 

- 9 -y^ao ( c -)o) - S>toao M > 


Si ooo ~ ^ 2 , 3 °l 

Z ( // C M 3 ) 


M, S, 



A 2. 0 

HEAT ENCLOSURE COMPUTER ANALYSIS 
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1) Deflection Requirements 

a) Deflection , S x or So, from applied loads at any frame support 
point relative to plane x - z - 0.030 in. 

b) Relative deflection, £ 3 , of support points on adjacent frames 
from applied loads j- 0,03 in. 

c) Maximum accumulated deflection at any point shall not exceed 

0.06 in. Accumulated deflection is defined as the sum of deflections 
from installation, alignment and application of ultimate loads. 

d) Plane x - z is defined by the intersection of skin and stringers 
in the unloaded position. Plane x - y remains perpendicular to 
the fixed head of the loading machine. 

2) Relative stiffeness between support points on adjacent frames shall 
be > 200000 lb /in. 


FIGURE 1. LATERAL DEFLECTION CRITERIA 'FOR 
MDAC B/AL POINT LOADED PANEL 
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FIGURE 2. MDAC B/AL POX NT LOADED PANEL. PREDICTED LATERAL 
LOADS AT TIME OF COMPRESSION LOAD APPLICATION 
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STRUCTURE 
type space frame 
NUMBER OF JOINTS 30 
NUMBER OF MEMBERS 44 
NUMBER OF SUPPORTS 6 
NUMBER OF LOADINGS 1 
JOINT COORDINATES 
1 0 * 0 . 0 . 

2 21.05 58.125 8.94 

3 -6. 0. 0* S 

4 0. 29.062 0. 

5 21.05 58.125 32.94 


6 

-6. 58 

.125 

0. 

s 


7 

0. 58.125 0. 




8 

21.05 58.125 0 

. 


9 

36.3 58 

.125 

0. 

s 


10 

21.05 

58. 

125 

56. 

94 

11 

42.3 

58.125 

0. 

S 

12 

21.05 

58. 

125 

80. 

94 

13 

42.3 

0. 

0. 

S 


14 

36.3 

0. 

0. 

s 


15 

21.05 

0. 

0. 



16 

21.05 

0. 

129 

.5 


17 

0. 0. 

129.5 



18 

0. 29 

.062 

129.5 


19 

0. 58 

.125 

12 

9.5 


20 

21.05 

58. 

125 

129 

*5 

21 

36.3 

58.125 

129. 

5 

22 

36.3 

0. 

129. 

5 


23 

21.05 

0. 

8.94 


24 

21.05 

0. 

32. 

94 


25 

21.05 

0. 

56. 

94 . 


26 

21.05 

0. 

80. 

94 


27 

0. 29 

.062 

8. 

94 


28 

0. 29 

.062 

32 

.94 


29 

0. 29 

.062 

56 

.94 


30 

0* 29 

.062 

80 

*94 


JO 

I NT RELEASES 




T" 

moment — 

X Y 

Z 



6 

MOMENT 

X Y 

z 



11 

MOMENT 

X Y 

z 



13 

MOMENT 

X Y 

z 




TEST FIXTURE ENCLOSURE 
1130 STRESS PROGRAM 
INPUT 



MEMBER INCIDENCES 

1 1 i 4 

2 3 1 

3 2 5 

4 4 7 

5 15 23 

6 6 7 

7 5 10 

6 7 6 

9 8 9 

10 10 12 

11 9 11 

12 14 9 

13 14 13 

14 12 20 

15 15 14 

16 1 15 

17 15 8 

18 23 24 

19 1 17 

20 14 22 

21 4 27 

22 7 19 

23 8 2 

24 9 21 

25 17 16 

26 17 18 

27 18 19 

28 19 20 

29 20 21 

30 22 21 

31 16 22 

32 24 25 

33 25 26 

34 26 16 

35 27 28 

36 28 29 

37 29 30 

38 30 18 

* 39 1 16 

*40 15 22 

*41 7 20 

*42 8 21 

43 7 21 

44 • 1 22 



MEMBER RELEASES 
21 START moment - Y 2 

38 END MOMENT Y Z 

39 START MOMENT Y 

39 END MOMENT Y 

40 START MOMENT Y 

40 END MOMENT Y 

41 START MOMENT Y 

41 END MOMENT Y 

42 START MOMENT Y 

42 END MOMENT Y 

43 START MOMENT Y 

43 END MOMENT Y 

44 START MOMENT Y 
44 END MOMENT Y 

MEMB PROP PRIS 4,62 3.228 1.44 .103 30*3 9*69 90. 
1 

4 
12 
26 

27 

30 

MEMB PROP PRIS 4.62 3*228 1.44 *103 30.3 9.69 

2 

3 

5 

6 

7 

8 

9 

10 
11 

13 

14 

15 

16 
18 

19 

20 
22 

23 

24 

25 

28 
29 

31 THRU 34 

157.3 


► 001 


MEM&EGS 40 4 / 42 faP«SS£-*J7 


MEMB PROP PRIS 

8.53 

5.799 

2.95 

• 561 

21 

35 THRU 38 
17 11*77 8.256 

3*51 

.830 

310.1 

44.1 

MEMB PROP PRIS . 

75 .75 

.75 

• 004 

2.25 

39 THRU 42 
43 3.82 2.801 

1.165 

• 136 

11.3 

3.76 

44 3.82 2.801 

1.165 

• 136 

11.3 

3*76 


15.2 


CONSTANTS E 26444< 

tabulate all 


ALL 


Efr£C7) i/£ 5 h"/.v 



LOADING l 
JOINT LOADS 

23 FORCE X 51 

24 FORCE X •*♦426 

25 FORCE X *114 . . 

26 FORCE X .149 

23 MOMENT 2 .8899 

24 MOMENT 2 .7434 

25 MOMENT Z -.1989 

26 MOMENT 2 -.26 
2 FORCE X -.51 

5 FORCE X -.426 
10 FORCE X .114 
12 FORCE X .149 
2 MOMENT 2 -♦8899 
5 MOMENT Z -.7434 
10 MOMENT 2 .1989 
12 MOMENT 2 .26 

27 FORCE X .409 
28- FORCE X 1.179 

29 FORCE X -5.394 

30 FORCE X 5.072 
TRACE 

PROBLEM CORRECTLY SPECIFIED* EXECUTION TO PROCEED. UNUSED RECORDS -17719 



OUTPUT 


STRUCTURE 


LOADING 1 



■ ■■■■■ ■MEMBER PROPERT I ES " « = ■«■■■ ■ ■■> — — — ■— — FORCES /MOMENTS —* — — 3 * 

BAR JNT L WT. AREA SY SZ AXIAL SHEAR SHEAR TORSION MOMENT 

IN. LB. IN. 2 IN. 3 IN. 3 FORCE Y Z MOMNT X Y ' 

1 1 29 38 A. 61 10.10 3.22 -0.10 -0.00 -0*10 -0.00 1.17 

1 A 29 38 A. 61 10.10 3.22 0.10 0.00 0.10 0.00 1.93 

2368 A. 61 10.10 3.22 -0.30 -0.12 -1.63 0.00 -0.00 

2168 A. 61 10.10 3.22 0.30 0.12 1.63 -0.00 9.79 

3 2 2A 31 A. 61 10.10 '3.22 0.39 -0.00 -0.18 0.28 -2.17 

3 5 2A 31 A. 61 10.10 3*22 -0.39 0.00 0.18 -0.28 6.55 

A A 29 38 ■ A. 61 10.10 3.22 -0.10 0.00 0.10 0.00 -1.93 

A 7 29 38 A. 61 10.10 3*22 0.10 -0.00 -0.10 -0.00 -1.17 

5 15 9 12 A. 61 10.10 3.22 0.39 0.00 -0.69 -1.17 A. 02 

5 23 9 12 A. 61 10.10 3.22 -0.39 -0.00 0.69 1.17 2.17 

6-6 6 8 A. 61 10.10 3.22 -0.30 0.12 -1.63 0.00 0.00 

6768 A. 61 10.10 3.22 0.30 -0.12 1.63 -0.00 9.79 

7 3 2A 31 A. 61 10.10 3.22 0.39 -0.00 0.2A -0.A5 -6.55 

7 10 2A 31 A. 61 10.10 3*22 -0.39 0.00 -0.24 0.45 0.72 

8 7 21 28 A. 61 10.10 3.22 0.34 0.01 . 0.43 -0.00 -5'.48 

8 8 21 28 A. 61 10.10 3*22 -0.34 -O.Ol -0.43 0.00 -3.63 

9 8 15 20 A. 61 10.10 3.22 -0.3A -O.OA 0.06 -0.00 -0.38 

9 9 15 20 A. 61 10.10 3.22 0.34 O.OA -0.06 0.00 -0.63 

10 10 24 31 A. 61 10.10 3.22 0.39 -0.00 0.12 -0.26 -0.72 

10 12 24 31 A. 61 10.10 3.22 -0.39 0.00 -0.12 0.26 -2*37 

11 9 6 8 A. 61 10.10 3.22 0.00 0.00 0.00 0.00 0.00 

11 U 6 8 A. 61 10.10 3.22 0.00 0.00 0.00 0.00 0.00 

12 14 58 76 4.61 10.10 3.22 0.00 0.00 0.00 0.00 0.00 

12 9 58 76 4.61 10.10 3.22 0.00 0.00 0.00 0.00 0.00 

13 14 6 8 A. 61 10.10 3.22 0.00 0.00 0.00 0.00 0.00 

13 13 6 8 4.61 10.10 3*22 0.00 0.00 0.00 0.00 0.00 

14 12 49 64 4.61 10.10 3*22 0.39 -0.00 -0.01 -0.00 2.37 

14 20 49 64 4.61 10.10 3.22 -0.39 0.00 0.01 0.00 -1.41 

15 15 15 20 4.61 10.10 3*22 -0.34 0.04 0.06 0.00 -0.38 

15 14 15 20 4.61 10.10 3*22 0.34 -0*04 -Q«C6 -0.00 -0.63 

16 1 21 28 4.61 10.10 3.22 0.34 -0.01 0.43 0.00 -5.48 

16 15 21 28 4.61 10.10 3.22 -0.34 0.01 -0.43 -0.00 -3.63 

17 15 58 194 11*77 51.94 11.02 -0.06 0.00 0.00 0.00 -0.03 

17 8 58 194 11.77 51.94 11*02 0.06 -0.00 -0.00 -0.00 0.03 

18 23 24 31 4.61 10.10 3*22 0.39 0.00 -0.18 -0.28 -2.17 

18 24 24 31 4.61 10.10 3.22 -0.39 -0.00 0.18 0.28 6.55 

19 1 130 170 4.61 10*10 3.22 -0.23 0.00 0.05 0.00 -4.31 

19 17 130 170 4.61 10.10 3.22 • 0.23 -0.00 -0.05 -0.00 -2.79 

20 14 130 170 4.61 10.10 3*22 1.69 -0.00 0.04 -0*00 -3.53 


B8 S3 8 88 

8888**888088* 

STRESS — 

BB E St BBB B 


MOMENT 

/A 

MY/SY 

MZ/SZ 

COMBINE 

SIGMA 

. 2 

SI 

KSI 

KSI 

ABS KSI 

RATIO 

-0.03 

0.02 

0.11 

-0.00 

0.14 

0.008 

“0.11 

0.02 

0.19 

-0.03 

0.25 

0.013 

-0.00 

-0.06 

-0.00 

-0.00 

0.Q6 

0.003 

-0.73 

0.06 

0.97 

-0.22 

1.26 

0.070 

-0.0 3 

0.08 

-0.21 

-0.01 

0.31 

0.017 

0.02 

-0.08 

0.64 

0.00 

0.74 

0.041 

0.11 

“0.02 

“0.19 

0.03 

0.25 

0.013 

0.03 

• C * 02 

“0.11 

0.00 

0.14 

0 « 006 

0.03 

0.08 

0.39 

0.01 

0.49 

0.027 

-0.03 

-0.08 

0.21 

-0.01 

0.31 

0.017 

-0.00 

-0.06 

0.00 

-0.00 

0.06 

0.003 

0.73 

0.06 

0.97 

0.22 

1.26 

0.070 

“0.02 

0.08 

-0.64 

-0.00 

0.74 

0.041 

0.01 

-0.08 

0.07 

0.00 

0.16 

0.009 

0.43 

0.07 

-0.54 

0.13 

0.75 

0.041 

-0.16 

-0.07 

“0.36 

-0.05 

0.48 

0.026 

-0.56 

-0.07 

-0.03 

-0.17 

0.28 

0.016 

-0.18 

0.07 

-0.06 

-0.05 

0.19 

0.010 

-0.01 

0.08 • 

-0.07 

-0.00 

0.16 

0.009 

0.01' 

-0.08 

-0.2 3 

0.00 

0.32 

0.018 

0.00 

0.00 

0.00 

O.CO 

0.00 

0.000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.000 

0.00 • 

0.00 

0.00 

0.00 

0.00 

0.000 

0.00 

0.00 

0.00 

0.00 

- 0.00 

0.000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.000 

-0.01 

0*08 

0.23 

-0.00 

0.32 

0*018 

-0.00 

-0.08 

-0.13 

-0.00 

0.22 

0.012 

0.56 

-0..07 

-0.03 

*0.17 

0.28 

0.016 

0.16 

0.07 

-0.06 

0.05 

0.19 

0.010 

-0.43 

0.07 

-0.54 

“0. 13 

0.75 

0.041 

0.16 

-0.07 

-0.3 6 

0.05 

0,48 

0.026 

0.44 

-0.00 

-0.00 

0.04 

0.04 

0.002 

-0,44 

0.00 

0.00 

-0*04 

0.04 

0.002 

0.03 

0.08 

-0.21 

0.01 

0.31 

0.017 

-0.02 

-0.08 

0.64 

-0.00 

0.74 

0.041 

-0.01 

-0.04 

-0.42 

-0.00 

0.43 

0,026 

0.02 

0.04 

-0.27 

O.CO 

0.33 

0.018 

-0.00 

0.36 

“0.35 

-O.CO 

0.71 

0.039 


V 



20 

22 

130 

170 

4.61 

10 

10 

3.22 

- 1.69 

0.00 

- 0.04 

0.00 

- 2.06 

- 0.00 

- 0.36 

- 0.20 

- 0.00 

0.57 

0.031 

21 

4 

9 

22 

8.53 

30 

78 

5.24 

- 0.00 

- 0.00 

0.21 

0.00 

0.00 

0.00 

- 0.00 

0.00 

o.oo 

0.00 

0.000 

21 

27 

9 

22 

8.53 

30 

78 

5.24 

0.00 

0.00 

- 0.21 

- 0.00 

- 1.91 

- 0.00 

0,00 

- 0.06 

- 0.00 

0.06 

0.003 

22 

7 

130 

170 

4.61 

10 

10 

3.22 

- 0.23 

- 0.00 

0.05 

- 0.00 

- 4.31 

0.01 

- 0.04 

- 0.42 

0.00 

0.48 

0.026 

22 

19 

130 

170 

4.61 

10 

10 

3.22 

0.23 

0.00 

- 0.05 

0.00 

- 2o79 

- 0.02 

0.04 

- 0,27 

- 0.00 

0.33 

0*018 

23 

6 

9 

12 

4.61 

10 

10 

3.22 

0.39 

- 0.00 

- 0.69 

1.17 

4.02 

- 0.03 

0.08 

0.39 

- 0*01 

0.49 

0.027 

23 

2 

9 

12 

4.61 

10 

10 

3.22 

- 0.39 

0.00 

0.69 

- 1.17 

2.17 

0.03 

- 0.08 

0.21 

0.01 

0.31 

0.017 

24 

9 

130 

170 

4.61 

10 

10 

3.22 

1.69 

0.00 

0.04 

O . OO - 

- 3.53 

0.00 

0.36 

- 0.35 

0.00 

0.71 

0.039 

24 

21 

130 

170 

4.61 

10 

10 

3*22 

- 1.69 

- 0.00 

- 0.04 

- 0.00 

- 2.06 • 

0.00 

* 0.36 

* 0.20 

0.00 

0.57 

0*031 

25 

17 

21 

28 

4.61 

10 

10 

3.22 

0.51 

- 0.13 

- 0.23 

- 0.00 

2.79 

- 3.79 

0.11 

0.27 

- 1.17 

1.56 

0.086 

25 

16 

21 

28 

4.61 

10 

10 

3.22 

- 0.51 

0 . 13 

0.23 

0.00 

2.15 

1.00 

- 0.11 

0.21 

0.31 

0.63 

0.035 

26 

17 

29 

38 

4.61 

10 

10 

3.22 

. 0.13 

0.00 

- 0.56 

- 0.00 

3.79 

0 . 02 . 

0.02 

0,37 

0.00 

0.41 

0.022 

26 

18 

29 

38 

4.61 

10 

10 

3.22 

- 0.13 

- 0.00 

0.56 

0.00 

12.65 

0.12 

- 0.02 

1.25 

0.03 

1.31 

0.073 

27 

18 

29 

38 

4.61 

10 

10 

3.22 

0.13 

- 0.00 

0.56 

- 0.00 

- 12.65 

- 0.12 

0.02 

* 1.25 

- 0.03 

1.31 

0.073 

27 

19 

29 

38 

4.61 

10 

10 

3.22 

- 0.13 

0.00 

- 0.56 

0.00 

- 3.79 

- 0.02 

- 0,02 

* 0.37 

- 0.00 

0.41 

0.022 

28 

19 

21 

28 

4.61 

10 

10 

3.22 

0.51 

0.13 

- 0.23 

0.00 

2.79 

3.79 

0.11 

0.27 

1.17 

1.56 

0.086 

28 

20 

21 

28 

4.61 

10 

10 

3.22 

- 0.51 

- 0.13 

0.23 

- 0 . 00 . 

2.15 

- 1.00 

- 0.11 

0.21 

- 0.31 

0.63 

0.035 

29 

20 

15 

20 

4.61 

10 

10 

3.22 

0.49 

0.13 

- 0.08 

- 0.00 ' 

■ - 0.74 

1.00 

0,10 

- 0.07 

0.31 

0.49 

0.027 

29 

21 

15 

20 

4.61 

10 

10 

3.22 

- 0.49 

- 0.13 

0.08 

0.00 

2.06 

1.00 

- 0.10 

0.20 

0.31 

0.62 

0*034 

30 

22 

58 

76 

4.61 

10 

10 

3.22 

- 0.13 

0.00 

0.00 

- 0.00 

1.00 

0.00 

- 0.02 

0.09 - 

0.00 

0.13 

0.007 

30 

21 

58 

76 

4.61 

10 

10 

3.22 

0.13 

- o.oo 

- 0.00 

0.00 

- 1.00 

- 0.00 

0.02 

- 0*09 

- 0.00 

0.13 

0.007 

31 

16 

15 

20 

4.61 

10 

10 

3.22 

0.49 

- 0.13 

- 0.08 

0.00 

- 0.74 

- 1.00 

0.10 

- 0.07 

- 0.31 

0.49 

0.027 

31 

22 

15 

20 

4.61 

10 

10 

3.22 

- 0.49 

0.13 

0.08 

- 0,00 

2 . C6 

- 1.00 

- 6.10 

0.20 

- 0.31 

0.62 

0.034 

32 

24 

24 

31 

4.61 

10 

10 

3.22 

0.39 

0.00 

0.24 

0.45 

. - 6.55 

0.02 

0,08 

- 0.64 

0.00 

0.74 

0.041 

32 

25 

24 

31 

4.61 

10 

10 

3.22 

- 0.39 

- 0.00 

- 0.24 

- 0.45 

0.72 

- 0.01 

- 0.08 

0.07 

- 0.00 

0,16 

0.009 

33 

25 

24 

31 

4.61 

10 

10 

3.22 

0.39 

0.00 

0.12 

0.26 

- 0.72 

0.01 

0,08 

- 0.07 

0.00 

0.16 

0.009 

33 

26 

24 

31 

4.61 

10 

10 

3.22 

- 0.39 

- 0.00 

- 0.12 

- 0,26 

- 2.37 

- 0.01 

- o.oa 

- 0*23 

- 0.00 

0.32 

0.018 

34 

26 

49 

64 

4.61 

10 

10 

3.22 

0.39 

0.00 

- 0.01 

0.00 

2.37 

0.01 

0.08 

0.23 

0.00 

0.32 

0.018 

34 

16 

49 

64 

4.61 

10 

10 

3.22 

- 0.39 

- 0.00 

o.oi 

- 0.00 

- 1.41 

0.00 

- 0.08 

- 0.13 

0,00 

0.22 

0.012 

35 

27 

24 

58 

8.53 

30 

78 

5.24 

- 0.00 

- 0.00 

- 0.27 

0.00 

1.91 

- 0.00 

- 0.00 

0.06 

- 0.00 

0,06 

0.003 

35 

28 

24 

58 

8.53 

30 

78 

5.24 

0.00 

0.00 

0.27 

- 0.00 

4.63 

- o.co 

0.00 

0*15 

- 0.00 

0.15 

0.008 

36 

28 

24 

58 

6.53 

30 

78 

5.24 

- 0.00 

- 0.00 

- 1.45 

0.00 

- 4.68 

o.co 

- 0.00 

- 0,15 

0.00 

0.15 

0.008 

36 

.29 

24 

58 

8.53 

30 

78 

5.24 

0.00 

0.00 

1.45 

- 0.00 

39.58 

- 0.00 

0.00 

1.28 

- 0.00 

1.28 

0.071 

37 

29 

24 

58 

8.53 

30 

78 

5.24 

- 0.00 

- 0.00 

3.93 

0.00 

- 39.58 

0.00 

- 0.00 

- 1.23 

0.00 

1.28 

0.071 

37 

30 

24 

58 

8.53 

30 

78 

5.24 

0.00 

0.00 

- 3.93 

- 0.00 

- 54.97 

- 0.00 

0.00 

- 1.78 

- 0.00 

1.78 

0.099 

38 

30 

49 

118 

8.53 

30 

78 

5.24 

- 0.00 

0.00 

- 1.13 

0.00 

5^.97 

0.00 

- 0.00 

1.78 

0.00 

1.78 

0.099 

38 

18 

49 

118 

8.53 

30 

78 

5.24 

0.00 

- 0.00 

- . 1.13 

- 0.00 

0.00 

0.00 

0.00 

0*00 

0.00 

0.00 

0.000 

39 

1 

131 

28 

0.75 

0 

74 

0.01 

- 0.25 

0.00 

0.00 

- 0.00 

0.00 

0.00 

- 0.33 

0.00 

0.00 

0.33 

0.018 

39 

16 

131 

28 

0.75 

0 

74 

0.01 

0.25 

- 0.00 

- o.co 

0.00 

- 0.00 

0.00 

0.33 

- 0.00 

0.00 

0.33 

0.018 

40 

15 

130 

28 

0.75 

0 

74 

0.01 

- 0.02 

0.00 

0.00 

- 0.00 

0.00 

0.00 

- 0.03 

0.00 

0.00 

0.03 

0.002 

40 

22 

130 

28 

0.75 

0 

74 

0.01 

0.02 

- 0.00 

- 0.00 

0.00 

- 0.00 

O.CQ 

0 . 03 ’ 

- 0.00 

0.00 • 

0*03 

0.002 

41 

7 

131 

28 

0.75 

0 

74 

0.01 

- 0.25 

- 0.00 

0.00 

0.00 

0.00 

- 0.00 

- 0.3 3 

0.00 

- 0.00 

0*33 

0.018 

41 

20 

131 

28 

0.75 

0 

74 

0.01 

0.25 

0.00 

- 0.00 

- 0,00 

- 0.00 

- 0.00 

0.33 

- 0.00 

- 0.00 

0.33 

c.oia 

42 

8 

130 

28 

0.75 

0 

74 

0.01 

- 0.02 

- 0.00 

0.00 

0.00 

- 0.00 

- 0.00 

- 0.03 

- 0.00 

- 0.00 

0,03 

0*002 

42 

21 

130 

23 

0.75 

0 

74 

0.01 

0.02 

0.00 

- 0.00 

- 0.00 

- 0.00 

- 0.00 

0.03 

- 0.00 

- o.oo 

0.03 

0.002 

43 

7 

134 

146 

3.82 

5 

43 

1.85 

- 1.64 

- 0.00 

o.co 

0,00 

o.co 

o . oi ' 

- 0.43 

0.00 

0.00 

0.43 

0.024 

43 

21 

134 

146 

3.82 

5 

43 

1.85 

1.64 

0.00 

— Q .00 

- 0.00 

- 0.00 

- 0.01 

0.43 

- 0.00 

- 0.00 

O . i.3 

0.024 

44 

1 

134 

146 

3.82 

5 

43 

1.85 

- 1.64 

0.00 

o.co 

- 0.00 

- 0.00 

- 0.01 

“ 0.43 

- o.co 

- 0.00 

0.43 

0.024 

44 

22 

134 

146 

3.82 

5 

43 

1.85 

1*64 

- 0.00 

-o.co 

0.00 

- 0.00 

0.01 

0.43 

- 6*00 

0.00 

0.43 

0.024 
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applied free joint loads 


JOINT 

FORCE X 

FORCE Y 

FORCE 2 

MOMENT X 

MOMENT Y 

MOMENT 2 

1 

- 0.000 

0.000 

- 0.000 

- 0.000 

0*000 

- 0.000 

2 

- 0.509 

- 0.000 

- 0.000 

- 0.000 

- 0.000 

- 0.889 

4 

- 0.000 

- 0.000 

- 0.000 

- 0.000 

0.000 

0.000 

5 

- 0.425 

0.000 

0.000 

0.000 

- 0.000 

- 0.743 

7 

- 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

8 

- 0.000 

0.000 

- 0.000 . 

0.000 

- 0.000 

- 0.000 

10 

0.114 

- 0.000 

0.000 

0.000 

- 0.000 

0*198 

12 

0.149 

0.000 

- 0.000 

0.000 

- 0.000 

0.259 

15 

- 0.000 

- 0.000 

0.000 

- 0.000 

- 0.000 

0.000 

16 

- 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

17 

- 0.000 

- 0.000 

- 0.000 

- 0.000 

- 0.000 

0.000 

18 

- 0.000 

0.000 

- 0.000 

- C .000 

- 0.000 

0.000 

19 

- 0.000 

0.000 

- 0.000 

- 0.000 

0*000 

0.000 

20 

- 0.000 

- 0.000 

- 0.000 

0.000 

- 0.000 

0.000 

21 

0.000 

- 0.000 

- 0.000 

- 0.000 

0.000 

- 0.000 

22 

0.000 

- 0.000 

- 0.000 

0.000 

0.000 

0.000 

23 

- 0.509 

- 0.000 

0.000 . 

0.000 

- 0.000 

0.889 

24 

- 0.425 

0.000 

0.000 

- 0.000 

- 0.000 

0.743 

25 

0.114 

0.000 

0.000 

- 0.000 

- 0.000 

- 0.198 

26 

0.149 

- 0.000 

- 0.000 

0.000 

- 0.000 

- 0.259 

27 

0.489 

0.000 

0.000 

0.000 

0.000 

- 0.000 

28 

1.179 

0.000 

0.000 

- 0.000 

- 0.000 

0.000 

29 

- 5.394 

0.000 

- 0.000 

0.000 

- 0.000 

0.000 

30 

5.072 

0.000 

0.000 

- 0.000 

- 0.000 

- 0.000 


REACTIONS AND APPLIED SUPPORT JOINT LOADS 


JOINT 

FORCE X 

FORCE Y 

FORCE 2 

MOMENT X 

MOMENT Y 

MOMENT 2 

3 

- 0.305 

- 0.122 

- 1.633 

0.000 

- 0.000 

- 0.000 

6 

- 0.305 

0.122 

- 1.633 

0.000 

0.000 

- 0.000 

9 

0.305 

0.049 

1*633 

- 0*001 

- 4.168 

- 0.188 

11 

0.000 

0.000 

0.000 

0*000 

0.000 

0.000 

13 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

14 

0.305 

- 0.049 

. 1.633 

0.001 

— 4.168 

0.186 





free joint displacements 


JOINT 

DISPL X 

DISPL Y 

DISPL 2 

ROTAT X 

ROTAT Y 

ROTAT Z 

X 

0*0000 

- 0.0000 

0.0009 

0.0000 

- 0.0000 

- - 0.0000 

2 

- 0.0005 

0.0000 

0.0000 

- 0.0000 

- 0.0000 

- 0.0096 

4 

0.0006 

- 0.0000 

0.0010 

0.0000 

- 0.0000 

- 0.0000 

5 

0.0002 

0.0000 

0.0000 

- 0.0000 

0.0001 

- 0.0159 

7 

0.0000 

0.0000 

0.0009 

- 0.0000 

- 0.0000 

0.0000 

a 

- 0.0000 

0.0000 

0.0001 

- 0.0000 

0.0000 

- 0.0000 

10 

0.0052 

0,0002 

- 0.0000 

- 0.0000 

0.0002 

— C . 0057 

12 

0.0109 

0.0003 

- 0.0001 

- 0.0000 

0*0002 

- 0,0000 

15 

- 0.0000 

- 0.0000 

0.0001 

0.0000 

o.oooo 

0,0000 

16 

0.0179 

- 0.0007 

- 0.0003 

0.0000 

0,0000 

0.0000 

17 

0.0179 

0.0000 

0.0011 

- 0.0000 

0.0001 

- 0.0001 

10 

0.0228 

0.0000 

0.0010 

- 0.0000 

0 . 00 C 1 

- 0.0000 

19 

0.0179 

- 0.0000 

0.0011 

0.0000 

O.OOOi 

0.0001 

20 

0.0179 

0.0007 

- 0.0003 

- 0.0000 

0.0000 

- 0.0000 

21 

0.0178 

0.0000 

- 0.0018 

-o.oooo. 

0.0001 

- 0.0000 

22 

0.0173 

- 0.0000 

- 0.0018 

0.0000 

0.0001 

0.0000 

23 

• 0.0005 

- 0.0000 

0.0000 

0.0000 

-o.oooo 

0.0096 

24 

0.0002 

- 0.0000 

0.0000 

0.0000 

0.0001 

0.0159 

25 

0.0052 

- 0.0002 

- 0.0000 

0.0000 

0.0002 

0.0057 

26 

0.0109 

- 0.0003 

- 0*0001 

0.0000 

0.0002 

0,0000 

27 

0.0023 

0.0000 

0.0010 

- 0.0000 

0.0001 

-0.0000 

23 

0.0064 

0.0000 

0.0010 

- 0.0000 

0.0001 

- 0.0000 

29 

0.0108 . 

0.0000 

0.0010 

- 0.0000 

0.0003 

- 0.0000 

30 

0.0219 

0.0000 

0.0010 

- 0.0000 

0.0002 

- 0.0000 

SUPPORT 

JOINT DISPLACEMENTS 





JOINT 

DISPL X 

DISPL Y 

DISPL 2 

ROTAT X 

ROTAT Y 

ROTAT 2 

3 

0.0000 

0.0000 

0.0000 

0.0000 

- 0.0000 

- 0.0000 

6 

0.0000 

0.0000 

0.0000 

- 0.0000 

- 0.0000 

0.0000 

9 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

11 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

13 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

o.oooo 

14 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 
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